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NEW SERTES. 



"LA GLOIEE." 

For 200 years England has been the acknowledged 
mistress of the seas, but her great rival, France, has 
looked with ever-increasing jealousy upon this suprem- 
acy. During the two years of the French republic, 
after the overthrow of Louis Philippe, when the gov- 
ernment was directly under the influence of the people, 
this jealousy manifested itself in the appointment of 
a commission to inquire into the state of the French 
navy and devise means for its improvement. In the 
able report of this commission, the position is dis- 
tinctly taken that the object of France in increasing 
her navy is to surpass England in this efement of 
power, and during the eleven years which have since 
elapsed this object has been pursued with remarkable 
steadiness and vigor, notwithstanding the great 



construction, was M. Depuis de Lome, and the result 
has well justified the wisdom of the selection. He was 
called upon to construct vessels for novel purposes to 
be used under peculiar conditions, and after complet- 
ing his calculations, he boldly laid down the lines for 
several of these ships, without waiting for the first 
one to be tested. One of these vessels is finished and 
has made three voyages, and her brilliant success in 
every respect has raised the reputation of de Lome to 
the highest point among the engineers of England as 
well as those of France. She is named La Gloire, and 
we herewith present an engraving of her, which we 
transfer from thfe London Mechanics' Magazine. 

She is about 250 feet 'long, 51 feet wide, and'dis- 
places 5,000 tuns. Her engines are of 900-horse power. 
They were built at Marseilles by the " Socie'ti* des 



have ever seen operate in any of our steamboats. 
It is difficult, withoutan illustration, todescribe the 
peculiar novelty of parts which render this wheel supe- 
rior to or different from others of similar construction 
which we have before described ; but we will try to 
describe this novelty so that our nautical engineers will 
probably understand its operation. The buckets are 
attached by hinge joints of peculiar construction to 
brackets which are bolted to the arms and rim, and 
each bucket has rigidly attached to one end an arm, 
the extremity of which is furnished with a pivot which 
is fitted into a block or box that is arranged to slide 
in one of a series of radial grooves or slots in an ec- 
centric, which is caused to revolve by and with the 
shaft ; the bucket arms working in the slots of the 
eccentric, as the latter rotates with the wheel, causes 




THE FRENCH IRON-PLATED FRIGATE "LA GLOIRE.' 



change in the government ; the politic Emperor 
shrewdly making himself the agent of the nation's 
will in this matter. During the last decade France 
has created a navy larger than any the nation had 
ever before possessed. 

But while this navy has been in process of creation, 
the neighboring rival has not looked idly on at the 
building up of a force for the express purpose of wrest- 
ing from her grasp the power which she has so long 
enjoyed. As France increased her navy, England also 
increased hers, and thus has been exhibited for the 
last ten years, the most stupendous efforts for the 
mastery of the seas that the world has ever seen. 

As England has about five millions of tuns of mer- 
cantile shipping, while France has only about one 
million, the great superiority of England in sailors as 
well as in money, must make the efforts of France to 
surpass her in naval power entirely hopeless. The 
concentration of authority in the hands of the Em- 
peror may enable him, by directing the whole resour- 
ces of the nation upon the effort, to obtain a tempo- 
rary superiority. It would seem that he is now en 
gaged in such an effort. Some months since, he or- 
dered the construction of a number of large iron- 
plated ships to be finished and ready for sea in the 
Spring of 1861. The engineer who was appointed to 
the responsible position of superintendent of their 



Forges et Chan tiers. The consti uction and perform- 
ance of these engines have so pleased the Emperor 
that he has named the director of the company, M. 
Guiguer, Chevalier of the Legion of Honor. Tm Gloire 
carries one battery of 34 guns, at a level of only about 
6 feet above the sea, and she has 2 long-range guns on 
the forecastle. On the quarter deck is an iron redoubt, 
to protect the master at his post. She is built of wood, 
and entirely covered, above water, with hammered, 
wrought iron plates, 4| inches thick. 

We have already given an account of the admirable 
sailing qualities of this famous ship. She made 13-^ 
knots per hour, and averaged 12^3^. knots for 10 
hours, a speed which is said never to have been equal- 
ed by any other steam frigate. 

A New Feathering Paddle Wheel. 

The steamboat Anna having been recently fitted with 
one of Densmore's feathering paddle wheels, on 
which a patent was issued Dec. 4, 1860, made a short 
experimental trip a few days ago, on which occasion 
we were present with other members of the press and 
several representatives of steamboat companies. 

The feathering action of this wheel is similar to that 
of Galloway's and many others which have been, from 
time to time, before the public ; but, in many respects, 
it is superior to any of this class of wheels which we 



the buckets to have the desired feathering movement. 

The novelty consists more particularly in the con- 
struction and arrangement of the details of the wheel 
whereby it is made strong and little liable to get out 
of order, without being objectionably heavy, and con- 
venience is afforded for replacing its wearing parts. 

A feathering wheel is admitted to be, theoretically, 
the best plan ever tried ; but the necessary complica- 
tion in their construction, and the corresponding lia- 
bility to get out of order, have heretofore prevented 
their introduction to any great extent. Most of these 
defects the inventor of this new wheel claims to have 
overcome, and certainly the performance of the Anna 
goes far to confirm his claim. 



Sin Isaac Newton's House. — Between Leicestei 
square and Trafalgar square, London, still stands in 
its integrity the house occupied by Sir Isaac Newton. 
There were all his mighty and magnificent specula- 
tions pondered over. There his mind worked, and 
there immortal treatises were composed. Assuredly 
that house should be regarded and preserved by all 
Englishmen as an almost sacred shrine ; and if it were 
so treated by them, no doubt it would be, as such, 
visited by men of science from all parts of the globe. 
What now is its condition 1 It is falling into decay, 
and is made use of as — a poor-school ! 
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THE CHEMICAL HISTORY OF A CANDLE. 



By Professor Faraday. 



A Course of Six Lectures (adapted to a Juvenite Audience) 
Delivered before the Iioyal Institution of Great Britain. 



LECTURE I.— Continued. 




A Candle— The Flame— Its Sources— Structure- 
Mobility— Brightness. 

There is another condition which you must learn as 
regards the candle, without which you would not be 
able fully to understand the philosophy of it, and that 
is the vaporous condition of the fuel. In order that 
you may understand that, let me show you a very 
pretty but very common-place experiment. If you 
blow a candle out cleverly, you will see the vapor rise 
from it. You have, I know, often smelt the vapor of 
a blown-out candle, and a very bad smell it is ; but if 
you blow it out cleverly, you will be able to see pretty 
well the vapor into which this solid matter is trans- 
formed. I will blow out one of these candles in such 
a way as not to disturb the air round about it, by the 
continuous action of my breath ; and now, if I hold 
a lighted taper two or three inches from the wick, you 
i will observe a train of 
fire going through the 
air till it reaches the 
candle. I am obliged 
to be quick and ready, 
because if I allow the 
vapor time to cool, it 
becomes condensed in- 
to a liquid or solid, or 
the stream of-combus- 
tible matter gets dis- 
turbed. 

Now, as to the shape 
or form of the flame. 
It concerns us much 
to know about the condition which the matter of the 
candle finally assumes at the top of the" wick, where 
you have such beauty and brightness as nothing but 
combustion or flame can produce. You have the glitter- 
ing beauty of gold and silver; and the still higher luster 
of jewels like the diamond and ruby ; but nothing of 
these comes by comparison near to the brilliancy and 
beauty of flame. What diamond can shine like flame ? 
It owes its luster at night time to the very flame 
shining upon it. The flame shines in darkness, but 
the light which the diamond has is as nothing, until 
the flame shines upon it, when it is brilliant again. 
The candle alone shines by itself and for itself, or for 
those who have arranged the materials. Now, let us 
look a little at the form of the flame as you see it 
under the glass shade. It is steady and equal, and 
its general form ii that which is represented in the 
diagram, varying with atmospheric disturbances, and 
also varying with the size of the candle. It is a bright 
oblong, brighter at the top than toward the 
/\ bottom, with the wick in the middle, and 
•';',; beside the wick in the middle certain darker 
parts toward the bottom where the ignition 
is not so good as in the part above. I have 
a drawing here, made many years ago by 
Hooker, when he made his investigations. 
It is the drawing of the flame of a lamp, 
but it will apply to the flame of a candle. 
The cup of the candle is the vessel or lamp ; 
the melted spermaceti is the oil ; and the 
wick is common to both. Upon that he sets 
this little flame, and then he represents what 
is true, a certain quantity of matter rising 
about it which you do not see, and which, if you have 
not been here before, or are not familiar with the sub- 
ject, you will not know of. He has here represented 
the parts of the surrounding atmosphere that are very 
essential to the flame and that are always present with 
it. There is a current formed, which draws the flame 
out, for the flame which you see is really drawn out 
by the current, and drawn upward to a great hight, 
just as Hooker has here shown you, by that prolonga- 
tion of the current in the diagram. You may see this 
by taking a lighted candle and putting it in the sun so 
as to get its shadow thrown on a piece of paper. What 
a remarkable thing it is that that thing which is light 
enough to produce shadows of other objects, can be 
made to throw its own shadow on a piece of white 
paper or card, so that you can actually see streaming 
round the flame something which is not part of the 
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flame, but is ascending and drawing the flame upwards. 
Now I am going to imitate the sunlight, by applying 
the voltaic battery to the electric lamp. You now see 
our sun and its great luminosity ; and by placing a 
candle between it and the screen, we get the shadow 
of the flame. You observe the shadow 
of the candle and of the wick ; then there 
is a darkish part, as represented in the 
diagram, and then a part which is more 
distinct. Curiously enough, however, 
what we see in the shadow as the darkest 
part of the flame is, in reality, the bright- 
est part, and here you see streaming up- 
ward the ascending current of hot air, as 
shown by Hooker, which draws out the 
flame, supplies it with air, and cools the 
sides of the cup of melted fuel. 

I can give you a little further illustra- 
tion for the purpose of showing you how 
flame goes up or down according to the 
have here a flame — it is not a candle 
ilame — but you can, no doubt, by this time generalize 
enough to be able to compare one thing with another 
— what I am about to do is to change the ascending 
current that takes the flame upward into a descending 
current. This I can easily do by the little apparatus 
■you see before me^ The ilame, as I have said, is not 
a candle flame, but it is produced by alcohol so that it 
shall not smoke too much. I will also color the flame 
with another substance, so that you may trace its 
course, for with spirit alone you could hardly see 
enough to have the opportunity of tracing its course 
of action. By lighting this spirit-of-wine, we have 
then a flame produced, and you observe that when 
held in the air it naturally goes upward. You un- 
derstand now easily 
enough why flames 
go up under ordinary 
circumstances — it is 
because of the draft 
of air by which the 
combustion is formed. 
But now by blowing 
the flame down, you 
see I am enabled to 
make it go downward 
into this little chim- 
ney, the direction of 
Before we have concluded 
this course of lectures, we shall show you a lamp in 
which the flame goes up, and the smoke goes down, or 
the flame goes down and the smoke goes up. You see, 
then, we have the power in this way of varying the 
flame in different directions. 

There are now some other points which I must bring 
before you. Many of the flames you see here vary 
much in their shape by the currents of air blowing 
around them in different directions ; but we can, if we 
like, make flames so that they will look like fixtures, 
and we can photograph them — indeed, we have to 
photograph them — so that they become fixed to us, if 
we wish to find out everything concerning them. 
That, however, is not the only thing I wish to men- 
tion. If I take a flame sufficiently large, it does not 
keep that homogeneous, that uniform condition of 
shape, but it breaks out with a power of life which is 
quite wonderful. I am about to use another kind of 
fuel, but it is truly and fairly representative of the 
wax or tallow of a candle. I have here a large ball 
of cotton, which will serve as a wick. And, now that 
I have immersed it in spirit and lit it, in what way 
does it differ from an ordinary candle ? Why, it differs 
very much in one respect, that we have a vivacity and 
power about it, a beauty and a life utterly unlike the 
light presented by a candle. You see those fine tongues 
of flames rising up. You have the same general dispo- 
sition of the mass of the flame from below upward, 
but, in addition to that, you have this remarkable 
breaking out into tongues which you do not perceive 
in the case of a candle. Now, why is this? I must 
explain it to you, because when you understand that 
perfectly, you will be able to follow me better in what 
I have to say hereafter. I suppose some here will have 
made for themselves the experiment lam going to 
show you. Am I right in supposing that anybody here 
has played at snapdragon ? I do not know a more 
beautiful illustration of the philosophy of flame, as to 
a certain part of its history, than the game of snap- 
dragon. First, here is my dish ; and let me say, that 




the current being changed. 



when you play snapdragon well you ought to have the 
dish well warmed ; you ought also to have warm 
plums and warm brandy, which, however, I have not 
got. When you have put the spirit into your dish, 
you have the cup and the fuel ; and are not the raisins 
acting like wicks? I now throw the plums into the 
dish, and light the spirits, and you see those beautiful 
tongues of flame that I have referred to. You have 
the air creeping in over the edge of the dish forming 
these tongues. Why ? Because through the force of 
the current and the irregularity of the action of the 
flame, it cannot flow in one uniform stream. The air 
flows in so irregularly that you have, what would 
otherwise be a single image, broken up into a variety 
of forms, and each of these little tongues has an in- 
dependent existence of its own. Indeed, I might say, 
you have here a multitude of independent candles. 
You must not imagine that because you see these 
tongues all at once, that the flame is of this particular 
shape. A flame of that shape is never so at any one 
time. Never is a body of flame like that which you 
just saw rising from the ball, of the shape it appears 
to you. It consists of a multitude of different shapes, 
succeeding each other so fast that the eye is only able 
to take cognizance of them all at once. In former 




times, I purposely analyzed a flame of that general 
character, and this diagram shows you the different 
parts of which it is composed. They do not occur all 
at once ; it is only because we see these shapes in such 
rapid succession that they seem to us to exist all at 
one time. 

It is too bad that we have not got further than my 
game of snapdragon, but we must not, under any cir- 
cumstances, keep you beyond your time. It will be a 
lesson to me in future to hold you more strictly to the 
philosophy of the thing than to take up your time so 
much witli these illustrations. 



Extraordinary Shower of Stones. 

The London Times publishes an extract from a letter 
received from India, describing an extraordinary fall 
of large slabs of meteoric stones, preceded and follow- 
ed by most singular physical convulsions, at a place 
called Dharam Sal, northeast of the Punjab, among 
the mountains in the lower range south of the Him- 
alaya. The writer says : — 

On the 28tli of July, horrible discordant noises rumbled 
forth from the bowels of the earth, following each other 
with the utmost rapidity. Then succeeded long and loud 
explosions, which gradually decreased in degree and dura- 
tion. Then came intensely luminous flames of fire, each 
flame about twelve feet in length, shooting with extreme 
velocity from north to south, as though belched forth from 
the mouth of ordnance of extraordinary size and caliber. 
These, again, were replaced by a shower of meteoric 
stones, which, wherever they fell, plowed up the earth like 
so many cannon balls. I subsequently strolled over the 
" field of destruction," and discovered a number of boulders 
and meteoric stones of divers forms and sizes, many of 
which bore a great resemblance to ordinary cannon balls 
just discharged from the engines of war, but which, when 
touched by me, felt like so many pieces of ice. 

This looks something like a lunar story of the 
" Moon Hoax " stamp, although it is well known that 
in some of the great plains in Australia the ground is 
covered with large round stones of granite and quartz, 
which appear as if they had been discharged from celes- 
tial artillery. 



Precautions in Using Zinc. — A report of a com- 
mittee appointed by the Central Society of Architects, 
in Paris, recommends " that zinc, which was at first 
rejected, but is now so generally used, should be ap- 
plied with great eare, as certain precautions, very sim- 
ple, but never to be everlooked, are indispensable. 
Thus : contact with plaster, which contains a destruc- 
tive salt, is to be avoided ; also, contact with iron, 
which is very injurious, and liable to cause a rapid 
oxydation. Eave gutters should always be support- 
ed by galvanized brackets, and no gutter or sheet zinc 
should be laid on oak boards." 
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Signs of Rain. 
The '■ Signs of Rain" were addressed by the cele- 
brated Dr. Jenner to a friend. 

The hollow winds begin to blow, 

The clouds look black, the glass is low ; 

The soot falls down, the spaniels sleep, 

The spiders from their cobwebs peep. 

Last night the sun went pale to bed ; 

The moon in halos hid her head ; 

The boding shepherd heaves a sigh, 

For see ! a rainbow spans the sky ! 

The walls are damp, the ditches smell ; 

Closed is the pink-eyed pimpernel. 

Hark ! how the chairs and tables crack ! 

Old Betty's joints are on the rack. 

Loud quack the ducks — the peacocks cry; 

The distant hills are seeming nigh. 

How restless are the snorting swine ! 

The busy flies disturb the kine. 

Low o'er the grass the swallow wings ; 

The cricket, too, how loud it sings ! 

Puss, on the hearth, with velvet paws, 

Sits smoothing o'er her whiskered jaws, 

Through the clear stream the fishes rise, 

And nimbly catch the incautious flies, 

Cropping the meads with eager bite. 

Though June, the air is cold and chill ; 

The mellow blackbird's voice is still. 

The glow-worms, numerous and bright, 

illumed the dewy dell last night. 

At dusk the squalid toad was seen, 

Hopping and crawling o'erthe green ; 

The frog has lost his yellow vest, 

And in a dingy suit is dress'd. 

The leech, disturb'd, is newly risen, 

Quite to the summit of his prison ; 

The whirling winds the dust obeys, 

And in the rapid eddy plays ; 

My dog, so altered in his taste, 

Quits mutton bones, on grass to feast ; 

And see yon rooks, how odd their flight, 

They imitate the gliding kite ; 

Or seem precipitate to fall, 

As if they felt the piercing ball. 

'Twill surely rain ; I see, with sorrow, 

Our jaunt must be put off to-morrow. 



Photographing Curious. Old Manuscripts of the Bible. 

The Paris correspondent of the Photographic News 
writes as follows: — 

At the northwestern extremity of the iEgean Archi- 
pelago, that sea is indented by a large peninsula, which 
terminates in three remarkable smaller peninsulas. 
The most easterly of the three is the peninsula of 
Athos, about 40 miles long by 4 broad ; it is moun- 
tainous, and cut by numerous ravines. At the foot or 
the extremity of the peninsula stands the mountain 
which has given to it its name. Mount Athos is about 
6,300 feet high. It is altogether a unique situation, 
and has therefore been an object of interest both to 
ancients and moderns. The Christians early regarded 
it with religious veneration, and built upon it many 
chapels and places of devotion, some of which may be 
dated back as early as the time of Constantine. The 
monasteries of this mountain are twenty in number, 
and some of them are surmounted by high turrets ; 
they have been the depositaries, in several instances, 
of very valuable libraries, well preserved treasures of 
which have made important additions, within the last 
century, to our Greek classic literature. The number 
of monks in these convents is estimated at 8,000. 
The mountain — and, indeed, the whole peninsula — is 
called the ''Holy Mountain." No female, not even 
of animals of any kind, is permitted to enter the pen- 
insula. The monks devote themselves to a life of the 
most rigid asceticism. Mount Athos is a perfect treas- 
ury of early Christian art, the contents of which have 
been preserved intact. Several years ago, Monsieur 
Uurand, who visited it, obtained a copy of a curious 
manuscript — a manual of iconology, containing for- 
mula; or "practical instructions " for missal painters 
and others, for treating of every scriptural subject 
from the Creation down to the last chapter of St. 
John's Revelation ; together with numerous recipes 
for the preparation and employment of all the mate- 
rial for the painter's craft. Art literature can show 
no more curious or interesting work than this same 
manual ; its quaintness and simplicity were quite fas- 
cinating and amusing, and it formed the very beau ideal 
of Pre-Raffaellitism. But the treasures of Mount 
Athos must have ever remained a sealed book to the 
world, had not the aid of photography been invoked ; 
a few fac-similes and descriptions were occasionally 
doled out to us by favored travelers, but now M. de 
Sevastianoff — whose name must be familiar to you, as 
one of the most accomplished photographers — has re- 
turned, after three years' residence at the monasteries, 
which period of time has been zealously devoted to 
photographing the wonders and marvels of this inter- 
esting spot. He brought with him no less than 4,500 
negatives, which include ever}' object of interest — views 



of the convents, with all their curious and interesting 
architectural features and details ; manuscripts of the 
greatest antiquity ; paintings produced centuries ago 
— all have been copied with the scrupulous fidelity 
peculiar to photography. There are entire manuscript 
Bibles, reproduced page by page, with all their naive 
illuminations ; complete plans of churches by un- 
known architects, and geographical maps which date 
from the earliest Christian times. There are also col- 
lections of splendid initial letters, copied from manu- 
scripts of the highest antiquity, together with church 
ornaments and costumes of various epochs. Without 
question, these intelligent labors of M. de Sevastianoff 
form one of the most curious and important, if not 
the most valuable, contributions to art and archaeology 
hitherto made by photography, and it is most devout- 
ly to be hoped that M. de Sevastianoff will be induced 
to publish these unique productions, and not confine 
them to the narrow sphere of a museum or portfolio. 



Colonel Shafrner and the North Atlantic Telegraph. 

Dr. Rae (says the London Mechanics' Magazine} pays 
a well merited tribute of respect to his colleagues. 
He says : — " Colonel Shaffner and Lieutenant Von 
Zeilau (one of the Danish Commissioners) accompa- 
nied me on the journeys across Stromoc and Iceland, 
and I cannot close" .this brief letter without expressing 
the deep sense of obligation I am under to these gen- 
tlemen : to the former for his excellent practical ad- 
vice and counsel in any case of difficulty ; to the latter 
for his zaal and energy in general, and especially for 
the valuable services arising from his perfect know- 
ledge of the languages of the people among whom we 
traveled." The above journal then observes : — ''We 
think it only fair to add to this an expression of our 
own admiration of the conduct of Colonel Shaffner in 
connection with this Fox expedition. Every one 
acknowledges that Colonel Shaffner was the active and 
laborious initiator of this project. He long since com- 
mitted his time, his property, and even his life, to this 
enterprise, and worked in it against opposing in- 
fluences which would have driven all sp»rit and hope 
out of most men. And this he did out of pure love 
for the task which he courageously set himself, and 
not for any personal purposes of his own, as is proved 
by the fact that, from the day Mr. Croskey gave him 
the first word of encouragement up till now, he has 
been content to work for the furtherance of the 
enterprise in any capacity, and to sink all personal 
claims and desires in order that its success may be se- 
cured. We are so accustomed to suspect Americans of 
selfish objects that it is not easy to give even one of 
them credit for unselfish motives ; but we have had op- 
portunities of closely observing Colonel Shaffner's 
course in connection with this business, and we be- 
lieve there is not a man among the promoters of this 
great international work who is laboring with purer 
motives or nobler aims than Colonel Shaffner. It 
affords us real pleasure to bear this testimony — testi- 
mony such as we seldom feel it our duty to proffer." 



Coal in Utah. — Coal is believed to exist in large 
quantities in the Great Basin of Utah. On the .Weber 
river, a tributary of Great Salt Lake, from the western 
slope of the Wahsatch range, coal is now regularly 
mined and selling at the pits for S5 per tun, though 
the price in Salt Lake City is S25, on account of the 
expense of transportation. Should this coal prove to 
be of good quality, one great obstacle in the way of a 
Pacific Railroad will be removed, viz. , a scarcity of 
fuel for locomotives. Wood is extremely scarce on the 
plains this side of the Rocky Mountains, while in the 
Great Basin there is even less. The discovery of coal 
near the center of the projected route, therefore, is ex- 
ceedingly fortunate. 



Gwynne's Gas Compresser. — The apparatus for 
compressing elasticfluids, illustrated on page 54 of the 
current volume, which was introduced into England 
by Mr. Sommeiller, of Turin, appears to have been 
copied from Gwynne's improved gas pump, which was 
described and illustrated on page 184, Vol. III., of the 
Scientific American. The Italian probably got his 
idea from the illustration of Gwynne's apparatus in 
our paper- 



The Lake Superior Miner says that the largest mass 
of copper yet obtained arrived at Ontonagen on Janu- 
ary 10th. It weighs 13,000 lbs.— 6J tuns. 



AMERICAN NAVAL ARCHITECTURE. 

[Reported for the Scientific American.] 
THE IRON STEAMER "LOUISIANA." 

The intended service of this iron propeller is the 
Southern trade. She is owned by the Messrs Flana- 
gan, of Philadelphia. Her hull and machinery were 
constructed by Messrs. Harlan, Hollingsworth & Co., 
of Wilmington, Del. Her model betokens a rare com- 
bination of speed with sea going qualities, and she is 
confidently expected by her well known builders to 
prove a complete success. We herewith subjoin the 
particulars of her hull and machinery: — 

Length on deck, 147 feet ; length at load line, 140 
feet; breadth of beam (molded), 27 feet; depth of 
hold, 8 feet ; depth of hold to spar deck, 15 feet 
inches ; draft of water at load line, 7 feet ; area of 
immersed section at this draft, 160 square feet ; dis- 
placement at load line, 438 tuns ; tunnage of vesssel, 
353-jiJL. tuns. 

Her frame is of wrought bar iron, 3 inches by f of 
an inch in thickness, and is fastened with keepers 
2J inches by f of an inch every 12 inches ; the rivets 
used are |- of an inch in diameter. The frames arc 
molded 3 inches, sided J of an inch, and are 16 inches 
apart from centers. Number of strakes of plate from 
keel to gunwale, 9 ; thickness of plates, § and 5 of 
an inch. There are 8 cross floors ; shape of same, 7 ; 
depth of these, 14 inches ; thickness, $ of an inch, 
forming belts with angle iron on top, and all continu- 
ing up to the clamp at gunwale. Shape of keel, U ; 
dimensions of same, 4 inches in depth, and _'_ of an 
inch in thickness. There are 8 fore-and-aft keelsons, 
13 inches in hight and § of an inch in thickness ; 
shaped, T. 

The Louisiana i s fitted with one inverted direct act- 
ing condensing engine ; one cylinder, its diameter 
being 32 inches ; length of stroke of piston, 2 feet 4 
inches; length of engine and boiler room, 35 feet ; di- 
ameter of propeller, 8 feet 2 inches ; pitch of same, 
15 feet ; width of blades, 4 feet 3 inches ; number, 4; 
material, cast iron. 

She is also supplied with one return flue boiler, 
whose length is 18 feet ; breadth, 7 feet 9 inches ; 
hight, 7 feet 3 inches ; located in hold, forward of en- 
gine ; it has no water bottom. Number of furnaces, 
2 ; breadth of these, 3 feet 4 inches ; length of grate 
bars, 5 feet ; number of flues above, 16 ; number of 
flues below, 10 ; internal diameter of flues above, 0J 
inches ; internal diameter of those below, 2 of 1 foot 
4 inches, and 8 of 8J inches. Diameter of smoke 
pipe, 36 inches ; hight, above grates, 33 feet. The 
boiler possesses a grate surface equal to 34 square feet, 
and a heating surface of 843 square feet ; consump- 
tion of coal per hour 560 pounds ; maximum pressure 
of steam, 30 pounds ; point of cutting off, one-half 
stroke ; maximum revolutions at above pressure, 84 ; 
weight of engine, 43,334 pounds; weight of boiler 
with water, 38,760 pounds. 

The bunkers are of wood and iron ; the vessel is fit- 
ted with three anchors, weighing, respectively, 1,250, 
1,000 and 300 pounds ; waterways are of wood; she 
has two bulkheads, iron braced with angle iron ; does 
not use blowers to her furnaces ; she has one inde- 
pendent steam fire and bilge pump, and beside this, 
two bilge pumps ; there is also one bilge injection for 
large engine and four bottom valves or cocks, viz. : — 
two for injection, one for steam pump and one for 
deck pump. 

Protection from fire has been well attended to in the 
shape of iron, tin, felting and zinc being used around 
the boiler, decks, beams, chimney room, &c. The 
vessel has three masts, and is schooner rigged. 



Hints About Rats. — A correspondent of the Garden- 
ers' Monthly says: — I tried the effect of introducing into 
the entrance of their holes, runs or hiding places small 
portions of chloride of lime or bleaching powder, 
wrapped in calico, and stuffed into the entrance holes, 
and thrown loose by spoonfuls into the drain from the 
house. This drove the rats away for a twelvemonth ; 
when they returned to it they were treated in the same 
manner, with like effect. The cure was most com- 
plete. I presume it was the chlorine gas which did 
not agree with their olfactories. 



The trap boulders in the Central Park are the same 
sort of rock as that which forms the Palisades across 
the Hudson, and they were doubtless broken off from 
those ledges and transported to their present position 
by geological disturbances long ago. 
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ELECTRICITY AND SOME OF ITS PRACTICAL 
APPLICATIONS. 



Article VII. 



The last electric machine described, though powerful 
for its size upon a small scale, is not so efficient when a 
powerful current is required as one of more recent in- 
vention, in which several permanent magnets are used. 
As this machine is destined to play an important part 
in the production of the electric light, we shall be 
minute in our description of it. It consists of a strong 
circular frame, upon which are fixed several hollow coils 
of insulated wire, each having within it a bar of soft 
iron, and these are so arranged that they shall be in 
the direction of radii to the circular frame, and that 
their inner ends shall be in a circle concentric with the 
frame. Inside of the frame, and also concentric with 
it, revolves a wheel which has bolted upon its rim a 
number of powerful magnets, which are fixed in the 
direction of radii, and thus will, in each revolution of 
the wheel, come successively into such a position with 
regard to the bar in each coil, that it and the magnet 
before it shall be in the same line, and, as a conse- 
quence, the bar will become transiently magnetic, and 
a current induced in its coil ; and as this induction 
takes place in each coil as many times during every 
revolution as there are magnets upon the wheel, it 
will be seen that the number of momentary currents 
excited is very great. In order, however, to render 
these currents available, they must be concentrated 
upon two single conductors. In doing this, great care 
must be observed in several particulars. It is al- 
most impossible to give any adequate description of so 
complicated a principle as is involved in the opera- 
tion of the induction ; but we will state a few facts in 
connection- with the direction pursued by the currents. 

All of the magnets must be fastened upon the 
wheel, with the same pole outward — it is immaterial 
which. Now, it is obvious that each magnet will have 
the same effect upon each of the soft iron bars, and, 
as a consequence, all of the induced currents must 
flow in the same direction around their bars of soft 
iron. This being the case, it is obvious that every coil 
must be wound in exactly the same direction, and that 
half of the end of the coil wire must be so connected 
together that a current passed through the whole ap- 
paratus would traverse the same path in each of the 
coils ; if a current will take a certain path or route in 
passing through each coil, it will take the same path 
in passing out from within. Half of all the wires pro- 
ceeding from one end of the coil, and those proceed- 
ing from the other, must then be respectively joined 
in one wire, having a sectional area equal to the sum 
of that of all the wires which are connected with it. 
The two large terminal wires correspond to the posi- 
tive and negative wires of the battery, and the ex- 
tremities of these wires may be attached directly to 
the electrodes of carbon and their controlling appar- 
atus. As the current produced by this machine is like 
that produced by the battery, any apparatus for con- 
trolling the motion of the electrodes, if successful 
when used with the battery, will also be successful 
with the above described machine. 

The magnets used in this machine must be very 
powerful, and are best made from several thin plates 
of steel fastened together and magnetized. The cut 
j>ia.lZ represents such an arrangement, 

1* r '' ?^ =^j$ whfch ' s called a " compound mag- 
net." It will be more powerful if the smaller mag- 
nets which compose it are magnetized before being 
fastened together ; in this case, it would be necessary 
to fasten them by means of screws or bolts. The wire 
used for the induction coils should vary slighly in 
size, according to the size of the magnets used, and 
their power ; as this last quality is somewhat varia- 
ble, it is best to take the average power of the mag- 
nets used, and ascertain the best size. Of the advan- 
tages of the electric light over other artificial means 
of illumination where an intense light is required to 
occupy a small space, nothing farther need be said ; 
but it is to be hoped that the subject will receive more 
attention from American inventors than it has hereto- 
fore. 

[Concluded.l 



The oyster dealers of Fairhaven, Conn., put up, an- 
nually, 251,450 tin cans, and 446,832 wooden kegs of 
oysters. They sell 1,000,000 bushels in the shell, and 
1,000,000 gallons opened, every year. 



Electrical Illumination. 

The following is an illustrated description recently 
communicated to the Royal Society, London, by J. P. 
Gassiot, F.K.S. It relates to the application of elec- 
trical discharges from the in- 
duction coil, for the purposes 
of illumination. The figure 
represents a carbonic acid 
vacuum tube of about JL. of 
an inch internal diameter, 
wound in the form of a flat- 
tened spiral. The wider ends 
of the tube, in which the pla- 
tinum wires are sealed, are 
two inches in length, and 
about half an inch in diame- 
ter, and are shown by the dot- 
ted lines ; they are inclosed in 
a wooden case (indicated by 
the surrounding entire line), 
so as to permit only the spiral 
to be exposed. 

When the discharge from a 
Ruhmkorff's induction appar- 
atus is passed through the 
vacuum tube, the spiral becomes intensely luminous, 
exhibiting a brilliant white light. Mr. Gassiot, who 
exhibited the experiment at the meeting of the society, 
caused the discharge from the induction coil to pass 
through two miles of copper wire ; ^ith the same coil 
excited so as to give a spark through air of one inch 
in length, he ascertained that the luminosity in the 
spiral was not reduced when the discharge passed 
through fourteen miles of No. 32 copper wire. 




TOWERS' PATENT BROOM. 



The very best class of inventions out of which to 
make money are those that embrace improvements in 
articles of constant use in every household. It would 
take but the profit of a single cent on every broom 
sold in the United States to make a large fortune for 
the patentee during the fourteen years' existence of 
his patent. The object of the improvement which we 
here illustrate, invented by William H. Towers, of this 
city, is to prevent the broom from becoming bent or 
broken down by use, to construct a broom which shall 
be stiff er and more elastic than those heretofore in use, 
and which shall preserve its straight and fan-like form 
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through long and severe usage. This is accomplished 
by mingling splints of cane or rattan with the broom 
corn in the formation of the broom. The position of the 
cane splints in relation to the broom corn is clearly 
shown in Fig. 2, which represents a cross section of the 
broom. A quantity of splints, a, occupies the center 
of the broom ; these are surrounded by a layer of 
broom corn, b, which in its turn is enclosed by a second 
circle, c, of splints, and finally the broom is finished 
upon the outside by a layer, d, of broom corn. This 
construction does not alter the appearance of the 
brooms from those now in use, while it secures per- 
fectly the several qualities which were the object of the 
invention. 
For heavy sweeping, like that of shops, sidewalks, 



&c. , our experience proves it to be particularly advan- 
tageous. The patent for this invention was granted 
Sept. 4, 1860, and further information in relation to it 
may be obtained by addressing the manufacturer, D. 
M. Smith, at No. 99 Maiden-lane, New York. 



Extracting Silver from its Ores. 

A new process, originally suggested by Dr- Percy, 
F.R.S., of the British government School of Mines, 
has lately been carried out upon a large scale by Herr 
Von Patera, one of the most celebrated metallurgical 
chemists of Austria. This process is analagous to the 
fixing operation in photography, in which the chloride 
of silver not acted on by light is removed by alkaline 
sulphites. 

The ores which contain the silver, in combination 
with sulphur or with sulphur and arsenic, are first 
roasted with copperas and common salt, and by this 
means a chloride of silver is produced which may be 
dissolved out with a solution of hyposulphite. The 
silver is then precipitated by sulphide of sodium, and 
falls down as sulphide of silver. All that is necessary 
to be done then is to heat the sulphide in a muffle 
exposed to the air, when the sulphur escapes in the 
form of sulphurous acid and the silver remains in the 
metallic state ; it is then melted in plumbago cruci- 
bles, and cast into ingots ready for minting. The ores 
which have been subjected to this process, as stated in 
the Society of Arts Journal, contain from two to ten per 
cent of silver ; the hyposulphite is used weak and cold ; 
its dissolving power is great. This solution may be 
used over and over again, as it is continually renewed, 
and this is a peculiarity in the process. The precipta- 
tion of the silver from the hyposulphite is by the sul- 
phide, or rather a polysulphide, which is prepared by 
calcining soda with sulphur, then boiling it with sul- 
phur. In this manner a polysulphide of sodium is 
formed, which, when it is brought into into contact 
with the atmosphere, some hyposulphite is generated, 
so that, when it is used to precipitate the silver, it also 
refreshes the bath of hyposulphite and be used re- 
repeatedly for the same purpose. By this process Herr 
Von Patera extracts 3,000 lbs. of silver per annum 
from ores at Joachimsthal, in Bohemia. The expense 
of extracting a pound of silver from the ore by this 
method is $2.07 ; by the old method of smelting it 
cost $3.52. 



Patents in the Southern States. — Apprehension has 
been expressed by many inventors and patentees that, 
in consequence of the progress of secession in South- 
ern States, their rights in those States would not be 
recognized. We have just received a letter from an 
influential source in Georgia, from which we make the 
following extract : — " Arrangements have been made 
with our Senators, so that when they meet in Mont- 
gomery to form a Southern Confederacy, all the exist- 
ing patent laws of the United States will be endorsed." 
The Alabama Convention has also passed an ordinance 
adopting, as the law of that State, the laws of the 
United States relative to patents. These are strong in- 
dications that the rights of patentees will be fully re- 
spected in all the Southern States. The Baltimore 
journals confirm the assertion made by us two weeks 
ago respecting the safety of the Federal city from at- 
tack. We are confident that no apprehension need be 
feared that intercourse with the Patent Office will be 
obstructed. 



The Artesian Well at Columbus, Ohio. — This well, 
having reached a depth of 2,775_J^. feet and no water 
being obtained, the work on it has been suspended. 
A current of water was struck at 150 feet, sulphur 
water at 180, and salt water at 675 feet ; but none of 
this water rose to the surface. Dr. Newberry, who 
has made a geological examination of the materials 
brought up by the borings, gives a discouraging report 
in regard to the prospect of finding water by a contin- 
uation of the work. The temperature of the well at 
2,475 feet was found to be 88° Fah., showing an in- 
crease of temperature of one degree for every 71 feet. 



Carhart's Melodeon Patent. — In answer to nu- 
merous inquiries in reference to this patent, we would 
state that it was duly extended by the Commissioner 
of Patents for seven years from December, 1860. By 
some oversight, on the part of the Patent office, the 
extension of the patent was not reported at the time 
the petition was granted. 
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ROMANCE OF THE ? STEAM ENGINE. 



Article X. 



NEWCOMEN AND CAWLEY. 

We have now passed over the rudimentary history 
of the steam engine — those stages of its progress 
when much ingenuity was expended in producing im- 
practicable engines, so far as relates to economy in 
working. Several of the engines described were act- 
ually operated for a brief period, but they did not 
satisfactorily stand the test of a long continued work- 
ing. But now that we have come to the more practi- 
cal, it will be found none the less romantic historical, 
period of the steam engine. Savery's engine was no 
doubt superior to animals for raising water, because 
its power was capable of being increased and concen- 
trated far beyond what animal power could be attemp- 
ted in the execution of such objects. But owing to 
the very high pressure of steam required for its oper- 
ation, it was constantly getting out of order ; this 
was due, also, hi the greatest measure, to the inaccu- 
rate construction of its several parts, as mechanical 
skill was then quite low, and the tools employed by 
machinists were exceedingly rude. Savery's steam 
boilers also were dangerous, because the plates were 
riveted together in a very inferior manner. The engine 
was defective in another principle, and that the most 
serious one ; it could not draw water from a greater 
depth than thirty feet ; therefore it was necessary to 
place it low down in a mine, to force the water up- 
ward. Attention was also necessary to open and close 
a number of cocks by hand, so that it was very far 
from being a self-acting steam engine. 

Heretofore all the steam engine inventors that we 
have described were above the common working, me- 
chanical classes ; they were either professors, princes, 
doctors, captains, or men of wealth and leisure with- 
out any profession. Coming to the men of bone and 
sinew, e shall find that they possessed, in no inferior 
degree, the intellect for invention. The accomp'any- 
ing figure represents the steam engine of Thomas 
Newcomen and John Cawley, residing in Dartmouth, 
England, in 1717. This figure represents the first 
grand and decided approach to the condensing steam 
engine of the present day ; a is the steam boiler ; c is 
the cylinder, placed in close proximity to it ; it is 
double, having a waterspace, x, around it. The piston 
rod is connected with a chain united to a walking 
beam. A common weighted lifting pump is shown 
operated at the other end of the walking beam. This 
was an atmospheric engine — single-acting. The steam 
was admitted into the cylinder, c, under the piston, 
through pipe, t, by turning the cock, e ; when the pis- 
ton was raised to the top of the cylinder — its full 
stroke — the steam was shut off by hand, by turning 
the cock, e, and at that instant water was admitted 
from tank, m, into the chamber, x, surrounding the 
cylinder, by turning the cock, n. The cold water out- 
side condensed the steam below the piston and formed 
a vacuum under it ; the piston then made the down 
stroke by the pressure of the atmosphere (15 lbs. on 
the square inch) on the surf-ace of the piston. When 
the down stroke was completed, the water from the 
tank, m, was shut off, and the water in the condenser, 
x, allowed to flow out by the pipe, h, and also the con- 
densed water in the cylinder by pipe, i. The latter 
pipe passed down to a depth of 32 feet, so as to per- 
mit the formation of a perfect vacuum under the pis- 
ton, z is a gage cock in the boiler ; a small quantity 
of water was permitted to flow upon the upper face of 
the piston to make it steam-tight, as the mode of 
packing was then very defective. As a portion of 
rarefied air is always set free in condensing steam, the 
pipe, /, was provided to permit its escape from the 
cylinder, so as to obtain a perfect manner. A weight, 
w, was connected with the pump end of the beam, and 
was elevated by the descent of the piston, then de- 
scended by its gravity. This was the parent of the 
famous Cornish pumping engine. Steam of atmo- 
spheric pressure was employed. 

The owners of mines soon appreciated the merits of 
this engine ; they saw that it was a practical pump- 
ing engine, capable of being placed at the mouth of 
a mine, and of lifting water from any depth. It had 
its defects ; it was not self-acting, as its water and 
steam cocks had all to be operated by hand at every 
stroke, and it was very slow in its operation, besides 
a great deal of heat being wasted because the cylinder 
had to be heated from 100° Fah. to 212° Fah., at 



every stroke before the steam commenced to raise the 
piston. 

Newcomen and Cawley secured a patent, but 
Savery claimed the invention of producing a speedy 
vacuum by condensing steam with water, and rather 
than contest the right they admitted him to be asso. 
ciated with them in their patent, but he did nothing 
to improve the engine. The boiler was fed by the 
water from the cistern into which the condensed 
water was conducted. 

In this engine, the condensation was effected by 
water applied to the surface of the cylinder — it was a 
surface condenser. An accident led to a great improve- 
ment in condensing the steam rapidly. The inventors 



®m ®mwy<MfttMt. 




noticed, one day, that their engine made its strokes 
far more rapidly than it had ever done before, and be- 
ing surprised at this phenomenon, they overhauled 
its parts, and found a small leak in the piston, through 
which a jet of water was forced among the steam. 
This led to the invention of the inside or direct con- 
denser by which a shower of water was injected, by a 
tube, from the pipe, m, through the bottom of the 
cylinder, direct among the steam when the up stroke 
was completed, for the purpose of rapid condensation; 
this was a fortunate discovery. 

To Newcomen and Cawley, two practical English 
mechanics (the former a blacksmith, and the latter a 
glazier ) , we are chiefly indebted for the first truly 
practical steam engine. All the subsequent improve- 
ments which have been made in the steam engine were 
mere attachments to it. We have not been able to 
ascertain how Newcomen and Cawley were led to the 
invention of this engine, nor how they were rewarded 
for their improvements, but we know that their 
merits have not been duly recognized or appreciated 
by historians. Their names deserve to be handed 
down to distant generations as the fathers of the con- 
densing steam engine of the present day, as we shall 
hereafter show that the resplendent improvement of 
the great Watt was actually made upon this engine of 
Thomas Newcomen and John Cawley. 



The "Engineer" — Personal. 

This interesting mechanical paper, which was lately 
started in Philadelphia by Mr. Zerah Colburn, has been dis- 
continued. The stoppage was brought about by the finan- 
cial troubles of the country. Mr. Colburn has gone to 
England, and will doubtless find there a wide and, we hope, 
lucrative field for his acknowledged talent. 

We find the above announcement in the American Rail- 
way Times, and we most heartily join in the good wishes 
expressed for Mr. Colburn on his return to England- 
For some reason Mr. Colburn has had wretched suc- 
cess in conducting mechanical journals in this country. 
He has a certain order of talent, but evidently not 
adapted to the popular notions of our people. Some- 
how, in spite of all his professions of uncommon 
knowledge, he failed of appreciation here and has now 
gone back to England, where he was at one time con- 
nected with the London Engineer. One of the chief 
elements of his stock in trade, while conducting the 
Engineer, consisted in abusive attacks upon the Scien- 
tific American, which he will no doubt renew when- 
ever opportunity presents. It will be impossible 
for Mr. Colburn to repose upon a bed of roses without 
being irritated by an occasional thorn. 



Geology — The Rochester Cabinet. 
Messrs. Editors: — Allow me, through your columns, 
to call the attention of the Scientific world to a rare 
Museum of Nature which has just come to light. A 
few days since, while passing through our beautiful 
city on the Genesee, my attention was called to a mag- 
nificent collection of minerals and fossils recently 
spread out in one of the largest Halls in the city. It 
is the possession of Mr. Henry A. Ward — a young and 
ardent naturalist of the school of Hugh Miller — who, 
during six years of travel in both hemispheres, has 
been collecting, with the special end in view of illus- 
trating the entire field of geology and mineralogy. I 
have myself visited almost every important cabinet in 
the United States and Europe ; and I unhesitatingly 
say that this is one of the richest and most complete 
in the world. All the specimens are choice — many of 
them exceedingly rare and unique ; while the fossils 
are in a state of high preservation. But the prominent 
feature is the completeness with which it represents, both 
in order and character, the course of creation. Each 
specimen is a letter in the Book of Nature — unfolding 
the great idea of God as it marched on to realization. 
To the theologian, philosopher, and student, this cab- 
inet is a vast repository of thoughts and suggestions to 
which the Astor Library is nothing. As your journal 
is pledged for Science as well as Art, I propose to give 
you — not a catalogue, for that were impossible — but 
something like "a running commentary" on this 
valuable compend of the world's history. It may 
serve as a guide for any of your readers who may be so 
fortunate as to visit this unrivaled gallery. 

The geological department begins with a very exten- 
sive series of rocks arranged in several sections : thu 
first includes some 1,500 specimens so grouped as to 
show all the lithological varieties and species. The 
rest represent the mining district of Saxony, the Pluto- 
nic region of the Alps, the volcanic products of central 
France, Teneriffe, and Giant's Causeway, the metamor- 
phic strata of Tuscany (with a beautiful collection of 
Italian marbles), and a large suite illustrating the 
geology of the Paris basin. From this introduction, 
we pass to the fossils, which number about8,000 speci- 
mens, and all arranged so as to illustrate the animal . 
and vegetable life of each successive age. Here are the 
" palaeozoic plants, secondary reptiles, and tertiary 
mammals ' ' of the Cromarty genius in wild profusion ; 
floral fragments speak of giant forests which now lie 
wrapt in the dead and stony sleep of eons ; enormous 
jaws bristling with teeth, and thigh bones a foot in 
diameter, j ut out from rocky slabs and point back over 
millenniums of centuries to the time when " gorgons, 
hydras, and chimeras dire" were lords of creation. 
We are ushered first into the presence of the antiquely- 
fashioned fauna of tli j siluiian — a world of molluscs, 
corals <-.A Crustacea. Save now and then a placoid 
fish, all are invertebrate : corals and corallines — the 
fancy architecture of little polyps, the earliest of 
created beings, crenoids, trilobites (80 varieties), and 
long orthoceratites without number. How strange the 
aspect earth must have presented in this misty twi- 
light of creation ! It was a struggle of light and life 
ov^r "chaos and old night." For cycles granite was 
the only rock ; though reefs were rising to the water's 
edge through the ceaseless labors of those Adamites of 
the animal kingdom ; beautiful stoneflowers blossomed 
on the bottom of the ocean ; lazy worms crawled on 
the mud of newly-made shores ; myriads of armor-clad 
trilobites, with their hundred eyes, floated on their 
backs ; and savage cephalopods shot like arrows 
through the vasty deep. Stepping across this dark 
millennium, we find ourselves on the old red sandstone 
of Hugh Miller, alongside of his favorite holoptychius, 
cephalaspis and pterichthys. It was the period when 
ganoidal fishes were thrown into the world with amaz- 
ing prodigality : so here we have the fins and teeth, 
scales and skeletons of awkward finny tribes — buckler- 
headed, winged and reptilian— then the highest type 
of living creatures. Another stride, as if into a coal- 
pit, and we are in the dingy carboniferous era. We 
are surrounded with the unmistakable relics of the 
rank, flowerless vegetation which flourished under the 
warm, steaming atmosphere of the third day of crea- 
tion. Never before nor since did our planet bear such 
splendid flora. In walking among their ruins, the vis- 
itor feels as if he had been set down amid the giant 
and elaborate columns of Baalbec. Dry land had ap- 
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peared when these lofty trees stood bolt upright and 
waved their luxuriant branches in the passing breeze ; 
but it was in the shape of islands, and death-like 
silence hung over the deep tangled forest : not the hum 
of an insect nor a footfall was heard around the globe. 
Passing another boundary, we enter a new world — 
the realm of strange, misproportioned sea monsters 
and creeping things — "creatures whose very type is 
lost, fantastic and uncouth." The cabinet is very 
rich in trias and lias fauna. Here, on a slab 7 feet 
long, are the original tracks of the gigantic labyrin- 
thodo© — half crocodile, half frog ; and close by, its 
head armed with 400 teeth. There are the relics of 
an ichthyosaurus — a reptilian whale mounted on pad- 
dles — whose entire length, judging from the head 
(over 5 feet long), vertebra; and paddles, must have 
been 60 feet. There, too, with a multitude of copro- 
lites, is a family of five on unbroken slabs. Next 
neighbors are the head (5 feet long), and the paddles 
(7 feet long), of the ugly plesiosaurus, whose neck re- 
sembled a boa-constrictor. Still more prominent and 
intensely interesting are the three-toed footprints from 
the banks of the Connecticut which tell us of a time 
when gigantic birds stalked over New England — a 
match for the rocs of Sinbad the Sailor. In this sec- 
tion, also, are 400 or 500 species of ammonites, with an 
allied group of nautilites with their whorled shells ; 
many of them, being sawn open and polished, show 
the curious siphuncle within, and without a surface re- 
sembling festoons of foliage and elegant embroidery. 
Alongside is a full regiment of belemnites with ink 
bags for artillery ; and stone lilies of enormous size 
grow out of solid rocks, with skeletons made up (by 
calculation) of 30,000 separate pieces. How forbidding 
is even a fancy,, sketch of that great reptilian period. 
Imagine a black, slimy plesiosaurus, 20 feet long, half 
walking, half creeping up on one side ; and, on the 
other, a huge labyrinthodon making elephantine 
tracks towaisd you ! Monster birds cast their long 
shadows over the new red sandstone ; while ichthyo- 
saurs, with eyes glaring like globes of fire set in a 
crocodilian head, and paddles like the arms of a wind- 
mill, prowl through the wide waste of waters, sole 
monarchs of the main ! Of all this scene of horror, 
nothing now remains but " footprints on the sands of 
time." Traveling on, we come to the oolitic series — 
the burial place of other races, who, in their turn, 
were the fierce lords of this lower world. There is not 
a freak of the most distorted imagination which is not 
surpassed by the " fearfully great lizards " of this era. 
Here are the horns and scales of the massive iguanodon, 
a strange animal longer and taller than the largest 
elephant, having an alligator's snout, a tail 13 feet 
long, and altogether lifted upon legs that would 
well compare with the trunks of California trees. 
When it moved, whole forests were trodden down. 
Here, too, we find fragments and cadi..; of those gigan- 
tic, carniverous, cold-blooded reptiles, the meg Losaur 
and Teleasaur ; and yonder upon the wall, but stuck 
fast in the rock, is a flying dragon, called pterodactyl, 
with the head of a crocodile, the wings of a bat, the 
body of a mammal, five toes, and a tail. 

From the oolitic we step to the cretaceous fossils. 
Here we have a magnificent group of fishes, sharks' 
teeth, crioceralites, sponges, echinoderms, infusoria,, 
&c, &c. But head over all, in this department, is the 
new lizard of the Rhine — the mosasaurus, of which 
Mr. Ward has the only cast in America, and the 
seventh in the world. Hugh Miller, in his " Cruise of 
the Betsey," has a pleasant story about the original 
specimen. Next is the eocene division, which repre- 
sents the time when the earth began to wear its pres- 
ent landscape. We find here the teeth of the harmless 
poheotherium and anoplotherium from the Paris basin, 
teeth and head of the royal zenglodon, fishes from 
Monte Bolea, turtles from the Isle of Sheppey, " Pha- 
roah's beans ' ' by the box, oysters and crabs in unend- 
ing variety, and 100 foraminifera — the animalcules 
who created the building stone of Paris. Everything 
indicates an advance toward the higher types of ani- 
mal existence — the dawning of the sixth day of crea- 
tion. Quadrupeds took the place of reptiles, the lat- 
ter having been degraded to a petty snake for the re- 
sidence of the fallen spirit. And now the curtain rises 
upon the last millennium of God's handiwork. Mon- 
ster mammals and ruminant animals began to haunt 
the forests and prairies of terrafirma. Just as submarine 
volcanoes were casting up the picturesque basaltic 
columns of Oregon and Ireland, the dinotherium — the 



bulkiest of " four footed beasts ' ' — commenced reigning 
over the northern hemisphere. It was a hippopotamus- 
shaped animal, having tusks curving down from the 
lower jaw like a pickaxe, and legs ten feet high. It is 
represented in this cabinet by a skull 4 feet through. 
Alongside is a skull of the primeval sloth — the colossal 
megatherium, whose thigh bone measures 4 feet in 
circumference ; teeth, tusk, and jaw of the mammoth ; 
skull and teeth of the mastodon ; jaws and teeth of 
the hippopotamus, rhinoceros and boar ; head and 
jaws of the cavern bear ; jaws of the hyena, horse and 
deer ; claws of the megalonyx ; whale's ear bone ; os- 
seous breccia from the cavern dens of Carnivora ; and 
eggs of extinct epyornis from Madagascar, capable of 
holding 50,000 humming birds' eggs. Such are some 
of the prominent objects and thoughts which arrest 
the visitor in a rapid trip through this wonderful 
museum. 

Leaving this city of the dead, we cast our eyes over 
the beautiful collection in the mineralogical depart- 
ment. It is idle to attempt to give here even a synop- 
sis of its contents ; and a catalogue would usurp your 
paper. The best idea of it is gained by remembering 
that it is one of the most complete in the United 
States. -I cannot, however, forbear mentioning a few 
of the most remarkable specimens which attracted my 
attention. The cabinet begins with an introductory 
part (numbering 1,200 specimens), containing, 1st, a 
full suite of crystals, revolving, dissecting, &c. ; and 
2d, many series of minerals illustrating structure, ag- 
gregation, fracture, color, diaphaneity, electricity, im- 
itative forms, natural associations, and the like. 
Next follows a systematic collection of three-fourths 
of all the species recognized in all the latest works on 
the science, American and transatlantic. Here are 
splendid ores fully representing the mines of Hungary, 
Saxony and Cornwall ; crystals of gold from Austra- 
lia ; and a fac-simile of the " Welcome Nugget " which 
weighed 2,160 oz. ; carbonates of copper from Siberia 
and France ; ores of mercury from Austria and South 
America ; manganesefrom the Hartz ; precious stones 
handsomely represented by agates, jaspers, beryls, 
onyx, emeralds, tourmalines, topaz, and by perfect 
imitations, in Bohemian glass, of all the noted dia- 
monds in the world ; opals and semi-opals from Hun- 
gary ; Labrador feldspar ; a splendid mirror of obsi- 
dian — a foot in diameter ; fine carbonates of lime from 
Andreas Berg ; zeolites from Ireland, Scotland, Bohe- 
mia and Nova Scotia ; beautiful fibrous gypsum ; 
meerschaum from Turkey ; splendid arragonite from 
yienna ; quartz from Madagascar penetrated by long 
crystals of rutile ; geodes ; meteorites ; fulgurites ; 
every variety of coal from peat to anthracite ; polish- 
ed septaria — the mosaics of nature ; 24 varieties of in- 
fusorial earths from different localities, &c. When we 
consider that these departments contain 25,000 picked 
specimens, we readily and rightly infer that all the 
forms of each individual mineral and fossil are illus- 
trated as we seldom find them in the best of collegiate 
and imperial museums. Beside these natural products, 
there are casts from the Garden of Plants of Cuvier's 
great types of the animal kingdom ; and a multitude 
of mounted charts, diagrams and reliefs. 

I present your readers, and the lovers of true science 
generally, with this meager sketch of the richest cab- 
inet in America. I do it to apprise them of its reality 
and its unknown value, and with the hope tha.t they 
will take the earliest opportunity to pay it a visit. A 
treasure house of nature, so fully developed and finely 
arranged, is certainly an honor to any city or State ; 
and I earnestly hope that it will not be suffered to go 
out of the country. James Obton. 



Telegraphing and Submarine Cables — Gutta-percha as 
an Insulator. 

Messrs. Editors : — On page 20 of the present volume 
of the Scientific American, I noticed a communication 
headed " Electricity and some of its Practical Applica- 
tions, article II.," in which reference is made to the 
" science of telegraphy, " and as it contains some ex- 
pressions not in accordance with my views, I desire 
permission to make a few important counter state- 
ments. 

In the assertion that " the science of telegraphy, as 
far as it relates to inland lines and their working, has 
attained but a degree of perfection ' ' I fully concur, the 
inland lines being all rendered inoperative in long 
circuits during heavy rains and fogs, as the escape of 
electricity from the wire or conductor to the earth is 



greatly facilitated by the exposed metallic surface of 
each wire to the atmosphere. Take, for example, the 
New York and - Washington lines, of which each 
through wire exposes a surface of not less than 45,000 
square feet , and between several surfaces or wires of 
that extent, there can be little doubt that a large 
quantity of the electric force must be transferred or 
conveyed to the earth and lost when the air is charged 
with moisture. 

Practical telegraph operators vouch for this fact, 
and therefore, in the construction of telegraphic lines, 
the greatest possible care and attention should be given 
to the proper insulation of the wires, not only at the 
poles, but through their entire length, as it is impos- 
sible to insulate too well a line of wires exposed to the 
atmosphere and to the abraiding forces distributed 
along a line of telegraph. The writer of the article 
referred to says — 

But the art of successfully operating the submarine tele- 
graph — especially where it occurs in long lines — is, as yet, 
in its infancy. This was made plainly evident by the failure 
of the Atlantic cable ; and if American inventors do not 
deserve any of the discredit of its failure, they have not, as 
yet, brought forward a better cable. 

The remarks contained in the foregoing extract are 
at variance with facts which have transpired within 
the last 18 months, as will be shown by an extract 
from a certificate signed by Professors Henry and 
Bache, and Captain M. F. Maury, of the United States 
Observatory. Speaking of the peculiarity of Rogers' 
cable for the deep sea, they say it " consists in putting 
on the outer covering in the form of a plaiting similar 
to that with which whip stocks are covered. This 
method of covering is superior to that employed by 
the Atlantic Telegraph Company, inasmuch as it does 
not untwist or tend to produce kinks, and better pro- 
tects the gutta-percha." 

In the manufacture of these deep-sea cables, it is 
proposed to use a No. 9 or No. 10 steel wire for the 
core or conductor, so as to gain strength, as the recent 
experiments made at the Navy Yard, Washington, for 
the Atlantic Telegraph Committee, proves that the 
strain caused by submerging the cable first applies to 
the core or conductor of the telegraphic cord or cable, 
before it is taken up by the outer covering or spirally 
laid wires, as the following extract from the report will 
prove: — 

United States Navy Yard, Washington, 
Blacksmiths' Department, Dec. 8, 185!). 
Commodore Franklin Buchanan, Commandant. 

Sir: — In compliance with your order of the 3d inst., I 
have afforded Mr. Henry J. Rogers the necessary facilities 
for testing the strength of samples of his electric cord, and 
beg leave to submit the following statement of the result 
of the tests. . . . In all these tests it was found that the 
iron or steel core parted before the outer covering was 
fractured. 

After breaking the core of the sample marked K (steel 
wire, No. 10 gage), which, as stated above, parted at 1,5)10 
lbs., the strength of the outer covering was tried, with 
21$ lbs., in scale, or at a strain of 430 lbs., the net work of 
copper wire (which was plaited over the steel wire) and 
the outer braiding of twine parted, leaving the gutta- 
percha, which was finally broken at a strain of 260 lbs. 

Very respectfully, your obedient servant, 

(Signed) James Tucker, 

Master Smith. 

Possibly, to the want of knowledge of this fact by the 
English telegraphic engineers may be attributed one 
of the causes of the failure of the Atlantic cable. The 
strain in paying out their cable was first taken by the 
copper conductor, composed of a series of small copper 
wires ; then by the gutta-percha insulation, which 
became thereby defective ; and lastly, by the outside 
spirally laid wires, which were so strained while being 
payed from the ship as to force the tar out of the jute 
underlying the outer covering of wires. [See Mullaly's 
History of the Laying of the Atlantic Telegraph Cable, page 
264.] 

Under these circumstances can it be expected that 
any insulation would remain uninjured ? Therefore 
your contributor, I hold, is not justified in condemning 
gutta-percha as an insulator, and the failure of the 
Atlantic cable must not be charged to the use of that 
material in its construction. 

Elasticity of material is not a requisite for insulating 
telegraphic wires; pliability or flexibility, however, is, 
and gutta-percha possesses these in a high degree, and 
as the conductor — whether iron, steel or copper — has 
first to take the strain, the rupture of the gutta-percha 
does not occur until the parting of the entire cable, as 
proved by the experiments made at the Washington 
Navy Yard, in which the gutta-percha was really the 
last material to give out. These facts all prove that 
a telegraphic cable cannot be successfully laid in the 
deep sea unless it combines great strength in the core 
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with the use of light material in its construction, so 
that it may gradually sink or lightly find its way to 
the bottom of the sea. 

The cable or telegraphic cord proposed by the under- 
signed for the deep sea need not weigh over 700 lbs. to 
the mile, with a conducting power double that of the 
Atlantic cable, and a capacity of resisting a strain of 
2,000 lbs., the tenth part of which need not be applied 
while laying it, as it can be paid out by hand or by 
means of a reel — the simplest form of machinery. 

For shoal water, however, I use lead covered cord- 
age, which is far better than those served with iron 
wire, from the fact that it does not oxydize in sea 
water ; besides, its conducting power is below that of 
iron. 

As to the statement that gutta-percha softens and 
melts at a heat considerably below that of boiling 
water, I have to say that a simple remedy can be ap- 
plied to obviate this, by means of plaiting a covering 
of hemp cordage over the gutta-percha, thereby form- 
ing a pliant and secure protection against heat and 
abrasion from mechanical and other forces. This mode 
of covering telegraphic wires has been applied by the 
undersigned for several years, and so effective has it 
proved against the action of heat, that the gutta- 
percha insulation retains its form at a temperature far 
above that of boiling water. Without this protection, 
however, it is well known that gutta-percha is not 
affected by ordinary heat so as to impair its insulating 
property for telegraphic lines. 

The successful and constant working of the Dover 
and Calais cable, laid in 1850, and the hundreds of 
miles of submarine wires laid and working in rivers, 
lakes and seas, in different parts of the United States 
and Europe, proves to my mind that gutta-perch is 
the only suitable niaterial now known, and that can 
be relied on, for insulating submarine telegraphic lines, 
if properly prepared and applied by the manufacturer. 
Henry J. Eogees, 
Electric Telegraph Engineer. 

New York, Jan. 29, 1861. 



Superheated Steam. 

Messes. Editors: — My limited experience in super- 
heated steam has been sufficient to convince me of 
its importance. It appears that, in order to utilize 
the maximum effect of steam, or at least the maximum 
quantity of expansion, it is not necessary to overheat it 
after pure steam is formed, that is, when all the small 
particles of water in the steam are evaporated. "When 
the steam passes through the superheating apparatus, 
its temperature is greatly increased, while the pressure 
remains the same. If steam, with particles of watjer 
in it, is admitted into a cylinder during a part of the 
stroke, and then allowed to expand, it is generally 
found that the pressure at the end of the stroke does 
not come up to that due by theory, from which it is 
pronounced that the expansive quality of steam does 
not follow that of a perfect gas ; but if we knew the 
cubic content of all the particles of water, and sub- 
tracted that from the cubic content of the steam, 
omitting condensation which may take place, I am 
inclined to believe that we would find its expansive 
quality not so far from that of a perfect gas. I am 
also inclined to believe that the expansive quality is 
diminished by overheating pure steam. The small 
particles of water in steam contain a great deal more 
caloric per volume than the surrounding steam, con- 
sequently, when admitted into the condenser, a good 
vacuum cannot be formed so quickly as with pure 
steam. It is therefore of great importance to pay par- 
ticular attention to the superheating of steam, other- 
wise economy of expansion will not be realized to the 
extent given by theory. John W. Nystrom. 

Philadelphia, Pa., Jan. 20, 1861. 



Making Maple Sugar in Sheet Iron Pans. 
Messrs. Editors: — I promised in a former letter 
to your journal (published on page 378, Vol. III.) to 
give a description of the manner of setting the pans, 
arches, &c. The arches are built long and wide enough 
to take two pans, setting one on each end ; the bottom of 
the arch is six inches higher at the back end than at 
the front, to give chimney draft as high as necessary, 
say from six to ten feet. The most durable and 
cheapest built arches are made by digging a trench of 
sufficient width and about one foot deep at the front 
end, and fill that with small poles and brush to a pro- 
per hight — about eighteen inches above the level of 



the ground — and then build the sides and back end of 
the arch up with stiff clay mortar, pounding it down 
solid with a maul, making the sides about eight or 
twelve inches thick and from eighteen to twenty inches 
high, and level on the top, which must be wide enough 
to let the pans rest on about two or three inches ; the 
chimney is made of anything convenient. Such arch- 
es last better than any other when well protected from 
the weather. Four such pans, so set, with one other 
in the same style, set in the same way, to sugar off in, 
will boil the sap from 1,000 trees. 

Another and cheaper way to make pans is to take a 
sheet of iron ten or twelve feet long, as wide as can be 
got, and two pieces of plank one foot shorter than the 
iron, and cut them square at each end ; plane them on 
the inner side, and nail the edges of the iron to one 
edge of each piece or side six inches wide ; then turn 
the ends up, and nail a cleat on the inside at the top 
at each end to nail the upper edge of the iron to. 
Sometimes we get the tinsmith to rivet two sheets to- 
gether, making a bottom six feet long and four feet 
wide, and use the wooden sides ; the sides do not burn 
away, and these pans last nearly as well as those made 
entirely of iron ; they cost about half as much. 

We sugar off 200 or 300 lbs. of sugar at a time in 
such a pan. It; requires some practice to use a pan for 
sugaring off; biit, with the handles to lift it by, it can 
be got off the fire before ft burns. Our best sugar 
makers generally skim and settle their sirup to cleanse 
it, rather than use any of the cleansing substances ; 
our premium sugar is all made in this way. 
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In the cut, A is the arch ; P P, puns ; I I, loops ; b b, 
bars across the tops of the pans for handles ; wio, wires 
passed through the loops and over the bars several 
times, to support the bottom and keep the bars in 
place. Carlos Baker. 

Allegan, Mich., Feb. 2, 1861. 



Republic of South Carolina, ) 
Jan. 16, 1861. ) 
Messrs. Muxn & Co.:— As I do not consider myself a 
citizen of the United States, I cannot take the oath re- 
quired of me. If you can strike that out of the papers, and 
then let me sign them, I will do it ; but if not, 1 withdraw 
my petition. Please answer immediately, as I expect to 
leave this place soon to go and defend my State. Allow me 
to thank you for the promptness with which you have al- 
ways done my business. Yours, S. L. B. 

We publish the above, from a resident of South Car- 
olina, merely to show the state of public sentiment 
among some of her citizens. The writer is willing to 
sacrifice his legal right in an invention of value to 
him, rather than make the required oath of citizen- 
ship. We admire the spiritwhich induces a person to 
sacrifice his means in preference to principle. At the 
same time, we would advise all our Southern clients 
who consider themselves foreigners to the United 
States, and cannot conscientiously take the prescribed 
oath, to wait awhile, rather than abandon their claims 
to a patent by a withdrawal of their applications. 



Horses' Feet Balling with Snow. — Take a piece 
of paper and place it on the shoe as it is fixed on the 
horse's foot, with a pencil mark on the inside of the 
paper, the size of the inside form of the shoe ; cut out 
the piece of paper, and mark the gutta-percha. Allow 
an eighth of an inch larger of gutta-percha on each 
side of the front part to go under the shoe, to keep it 
from coming out when the horse is at work. Taper 
the edge of the guttapercha to facilitate it going 
under the shoe, and cut out a triangular piece of the 
gutta-percha so as to prevent an undue pressure on the 
frog. It will be found a simple, cheap and effectual 
remedy. — The Field. 



The Socie'te' Industrielle de Mullhouse recently offer- 
ed a prize of £700 to any one who would utilize a 
cheap and efficient substitute for albumen, of which 
so large a quantity is used in calico printing. This 
substitute has been found by M. Hannon in the gluten 
of wheat flour, which is almost a waste product in 
h e manufacture of starch. 



The great bulk of the tin and copper ores of the 
world are smelted or refined in England. This affords 
an immense trade to the shipping and coal mining in- 
terests of that country. 

The celebrated railway tunnel of Mount Cenis, in 
the Alps, is suspended. It is not yet made known to 
the public, whether this is owing to the want of funds, 
or to the expected natural difficulties to its execution. 
A coat of a composition, consisting of common lime 
mortar, mixed with hair and soapstone dust, is excel- 
lent as a non-conducting covering for steam boilers. 
It requires to be covered with boards on the outside, 
in the usual manner of jacketing cylinders. 

From a statistical return lately published in Paris, 
it appears that 700 people are killed and 5,000 wound- 
ed annually by carriages and other vehicles in that 
city. The carriages of Paris kill and wound more peo- 
ple than all the railways in Europe. 

The Argus, a French dispatch screw boat, lately built 
at St. Cloud, has her boilers so made that a jet of fire 
from the furnace is carried direct into the water by 
means of a worm flue. Several experiments have been 
made with it, but not with very great success. 

The celebrated iron cased frigate Warrior, lately 
launched in London, is to be taken to Shoeburyness to 
be tested with Whitworth and Armstrong guns of the 
largest calibre, and under every possible circumstance 
to which she would be subjected in actual battle. If 
these trials prove successful with this vessel, the en- 
tire navy of England will be altered to meet the new 
conditions of naval warfare. 

The London Builder says that a spider's web furnish- 
es a better plan for the laying out of cities than any 
which has yet been devised by surveyors and engineers. 
Any one who can find a distinct web unbroken, will 
see how beautifully regular it is and how perfectly 
adapted for the quickest passage from any one point 
to another. The concentric rings are not circles but 
polygons, and the radiating exquisitely regular and 
straight. 

Mr. Thomason, a ve ry wealthy and extensive manu- 
facturer of cotton goods at Bolton, England, has in- 
vited his working people to invest their savings of 
wages with him, and share in the profits arising out of 
his manufactories. This is a noble proposition. 

The Lake Superior Miner states that a single mass of 
copper, weighing 13,000 lbs. (about six and a half tuns) 
was lately taken from the national mine. It is 1,200 
lbs. heavier than any previous mass obtained for ship- 
ment. 

New pumping beam engines, with appropriate ma- 
chinery, are now being erected at New Orleans for the 
purpose of furnishing a greater supply of water to that 
city. The machinery was built at the New York Nov- 
elty Works, and U. E. Everett, the superintending en- 
gineer, is overseeing its arrangement in the Crescent 
city. The engines are designed to pump 12,500,000 
gallons, to an elevation of 150 feet, in 24 hours. 

The present annual production of tobacco has been 
estimated by an English writer at 4,000,000,000 
pounds ! This is smoked, chewed and snuffed. Sup- 
pose it was all made into cigars, 100 to the pound, it 
would produce 400,000,000,000. Four hundred bil- 
lions of cigars ! Allowing this tobacco, unmanufac- 
tured, to cost on the average 10 cents a pound, and we 
have $400,000,000 expended every year in producing 
a noxious, deleterious weed. At least one and a half 
times as much more is required to manufacture it into 
a marketable form, and to dispose of it to the con- 
sumer. 

The Philadelphia city railroad companies have adopt- 
ed the system of selling tickets in packages of 25 for 
one dollar, four cents per trip. This is a reduction of 
25 per cent in fares, and will be a great benefit to the 
public, and also to the railroad companies themselves, 
as every reduction in price increases the number of 
passengers. 

The London Court Journal states that a great sensa- 
tion has been caused among the principal jewellers, by 
the introduction of a " scented diamond." The stone 
has been recently discovered in Ava, and has the same 
value as others, the same transparency and brilliancy, 
and the same weight ; but it possesses the most extra- 
ordinary quality of emitting a very agreeable odor un- 
der the influence of a high temperature— such, for in- 
stance, as is more frequently than agreeably felt in the 
ball-room. 
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Improved Surveyor's Measure and Tackle Case. 

Surveying is performed by the measuring of lines 
and angles, and the instruments for both of these 
measures have engaged the attention of numerous and 
of highly cultivated minds. In the trigonometrical 
survey of Massachusetts, the base line was measured 
along the valley of the Connecticut by means of two 
rods, one held stationary while the other was carried 
forward and placed against its end ; instruments being 
used to keep the rods level and in a straight line. The 
rod used for measuring lines in the coast survey was 
exhibited at the Crystal 
Palace in 1853. It was a long 
barrel with complicated ar- 
rangements, and looked as 
if it would require one pair 
of horses to transport it 
and another to operate it. 
There has been much dis- 
cussion among engineers in 
regard to the comparative 
merits of the rod and chain, 
but we believe that, on the 
whole, the chain continues 
to be much used notwith- 
standing its acknowledged 
defects. The most prominent 
of these defects are : its wear- 
ing away at the joints of the 
numerous links, the diffi- 
culty or rather impossibility, 
on account of its weight, of 
straining it so that it will 
not sag, and the danger of 
stretching it, especially at 
the joints, by the •strain 
employed to prevent the 
sag. In the measure here 
illustrated it would seem 
that the advantages of the 
chain are all obtained, while 
the most serious objections to 
obviated. 

The apparatus embraces two distinct inventions, one 
consisting of a light, narrow steel tape, in combina- 
tion with its removable and adjustable handles, and 
the other, of the case in which the tape is wound and 
carried. The measuring tape is of a low spring temper, 
and is covered with a coating of tin to protect it from 
rust ; it is graded and marked in chain and links, or 
otherwise, as desired . The handles are removable, and 
are fastened to the ends of the chain in the manner 
clearly shown in Fig. 1, in the cut. The end of the 
tape is slipped under the clasps of the 
handle, when a small hole near its end 
slips over a short pin fixed rigidly to 
the handle ; the spring of the tape 
holding it down upon the pin. 

As the length of the tape is varied by 
the changes of temperature, an arrange- 
ment is made for adjusting the measur- 
ing part of the tape to compensate for 
the expansions and contractions. The 
shoulder, a, on one of the handles is 
formed upon a movable piece of metal 
which is caused to slide back and forth 
along the graduated scale, c, by turning 
the tangent screw, b. By careful meas- 
urement of the tape at the manufac- 
tory, at different temperatures, the 
point indicating the desired length of 
measure is ascertained and marked on 
the scale, c, with the corresponding 
degree of temperature. Then, at any 
time when it is desired to use the meas- 
ure, by observing the temperature of the 
atmosphere as indicated by the thermometer, E, 
attached to the tape case, and adjusting the shoulder, 
a, to the corresponding figure marked upon the scale, 
c, a measure of uniform length is preserved, notwith- 
standing the expansions and contractions of the metal 
resulting from the varying temperature of the season 
or the day. 

The handle, Fig. 2, at the opposite end of the tape, 
has its shoulder, /, formed to come against the same 
side of the pin as shoulder, a, thus securing the 
utmost accuracy in the starting points from each 
station. 

When the work its done the handles are removed and 



the tape is coiled into the case represented in Fig. 1. 
This may be a thin brass box, similar to an ordinary 
tape box. The central plate, G, is made to revolve 
about the central pivot, a knob, h, serving as a handle 
to turn it. A flange is turned up on the edge of the 
plate, G, for the tape to wind around, and a simple 
arrangement is made for griping and holding the end 
of the tape which is first pushed into the case. A small 
slot is cut through the flange, and opposite this is 
secured a small steel spring, i, which, as the end of 
the tape is pushed under it, presses down and holds 



and communications in relation to the instruments, or 
rights for the manufacture or sale of the same should 
be addressed to the inventor, W. H. Paine, Sheboygan, 
Wisconsin. 




PAINE 'S IMPROVED SURVEYOR'S MEASURE AND TACKLE CASE 



the end secure. In order that the end of the tape may 
enter the slot in the flange, it is necessary that the 
plate, G, should be turned in the proper position, 
which is easily indicated by the position of the knob, h. 
The case serves as a convenient quiver for carrying 
the pins, /, and each time the ten are exhausted, the 
" out " is marked by turning the plate, G, so that the 
knob, h, will pass forward one figure to the next, and 
thus the tally is kept in the safest manner possible. A 
slot is cut in the case opposite each figure for the 
entrance of the bolt, k, which holds the plate, G, 
securely in position until it is desired to turn it forward. 




COLBURN'S EVAPORATOR FOR FURNACES. 

The extreme lightness of this tape enables it to be 
drawn almost perfectly straight with a very slight 
strain ; the compensating arrangement for variations 
of temperature is exceedingly simple, convenient and 
accurate ; the case preserves the records of the meas- 
ure in a manner well calculated to insure correctness ; 
and the whole apparatus is certainly the best sur- 
veyor's measure that we have ever examined. It has 
met the decided approval of the most eminent 
engineers in the country, including that of Professor 
Bache, of the Coast Survey. 

The patent for this invention was granted, through 
the Scientific American Patent Agency, July 10, I860, 



Improved Evaporator for Furnaces. 

We have no doubt that large numbers of persons 
are suffering from headache, jaundice, liver complaint 
and consumption caused entirely by living in an atmo- 
sphere which is too dry. We have repeatedly had oc- 
casion to publish the established fact, that the quantity 
of water which air will con- 
tain varies with its temper- 
ature, a cubic foot of air at 
zero being able to hold but 
about half a grain of aque- 
ous vapor, while, at 100°, it 
will hold about 25J grains. 
Consequently, cold air con- 
tains but little water ; and 
if cold air is heated, its capa- 
city for water being increased, 
it absorbs moisture rapidly 
from the skin, lungs and 
mouth, producing that dry, 
feverish, uncomfortable feel- 
ing experienced by many 
persons on entering a room 
heated by a hot air furnace. 
The principal cause of the 
injurious effect of furnaces 
on the health is this drying 
property of the air, and this 
may be removed by ample 
provision for the evapora- 
tion of water. We have 
illustrated several plans for 
evaporating water in connec- 
tion with furnaces, and now 
present another. This plan 
is applicable only in connec- 
tion with horizontal registers, but with them it seems 
to be a most admirable arrangement. 

It consists of a porous earthenware vessel, repre- 
sented in perspective in Fig. 2 of the annexed cut, to 
be filled with water and suspended in the hot air pipe 
directly below the register, as shown in section in Fig. 
1. The walls of the vessel, A, being porous, the water 
exudes through them, and forms a thin film of mois- 
ture on the outside, which, being subjected to the 
direct action of the current of hot air, is very rapidly 
evaporated. To make the evaporation still more 
rapidj ii wick, b, is drawn into the earthenware tube, 
Fig. 4, pierced with holes, which is sus- 
pended in the middle, A ; the capillary 
attraction of the wick carrying up the 
water into the current of air. A neat 
cover, Fig. 3, with ample openings, 
closes the end of the pipe. When the 
water in the vessel, A, is exhausted, 
it can be very readily renewed by insert- 
ing a tunnel through the register and 
pouring in a fresh supply. 

The inventor says that he has intro- 
duced this evaporator into many 
houses, churches, &c. , and always with 
the most complete success, the air be- 
coming soft, agreeable and innocuous. 
It is also recommended as being calcu- 
lated to diminish the danger of fires. 
Large numbers of buildings have been 
burned by the hot air from furnaces 
setting fire to the woodwork around the 
registers ; more than $500,000 worth 
of property, it has been estimated, was 
destroyed from this causcduring a single 
year, in this city alone. 

The patent for this convenient and efficient evapor- 
ator was granted, through the Scientific American 
Patent Agency, on the 22d of January, 1861 ; and fur- 
ther information in relation to it may be obtained by 
addressing the inventor, Dr. G. F. J. Colburn, No. 269 
Broad-street, Newark, N. J. 



Gas on Board Ship. — Several experiments have 
recently been carried on at Woolwich and other Eng- 
lish dockyards, to test the practicability of using gas 
as a means of lighting the steam vessels of the royal 
navy, 
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INVENTORS MORE HOPEFUL— ADVICE GRATIS 
AND ADVICE FOR PAY. 



Within the past two weeks the number of applicants 
for patents has greatly increased, and the tone of the 
letters from our correspondents in every section of the 
country indicates a much better siate of feeling among 
this class of our community than had prevailed for 
weeks before the last presidential election, or has 
existed since. The apprehension that was so rife 
among inventors a few weeks ago, that the Patent 
Office would be seized, the records destroyed, and that 
patent property would become greatly depreciated, if 
not rendered valueless, has entirely subsided. 

For the information of our new subscribers, we would 
state that it is the custom, at the office of this paper, 
to examine models or drawings and descriptions of 
alleged new inventions, and to give written or verbal 
advice as to their patentability, without charge. Per- 
sons having made what they consider improvements 
in any branch of machinery, and contemplate securing 
the same by Letters Patent, are advised to send a 
sketch or model of it to this office. An examination 
will be made and an answer returned by early mail. 
Through our Branch Office, located directly opposite 
the Patent Office in Washington, we are enabled to 
make special examinations into the novelty and 
patentability of inventions. By having the records of 
the Patent Office to search, and the models and draw- 
ings deposited therein to examine, we are enabled to 
give an inventor most reliable advice as to the proba- 
bilities of his obtaining a patent, and also as to the 
extent of the claim that it is expedient to set up when 
the papers for an application are prepared. For 
this special examination at the Patent Office we make 
a charge of Five Dollars. It is necessary that 
a model or drawing and a description of the invention 
should accompany the remittance. Address — 

Munn & Co., No. 37 Park-row, New York. 



MANUFACTURE OF COLORS. 



A late English traveler among the tribes of wander, 
ing Turkomans on the plains of Tarsus and the moun- 
tains of Syria, states that the art of dyeing brilliant 
colors is held in very high estimation among the fe- 
males of the tribes. Every marriageable girl must 
have first worked a carpet of more than ordinary 
beauty, colored with the choicest dyes, as a treasure 
for her marriage festival. From time immemorial, 
the art of coloring textile fabrics has been greatly 
prized. In all manufacturing nations much attention 
is paid to "color chemistry, " because superiority in 
this particular department is of the greatest conse- 
quence to mercantile success. France is distinguished 
for her silk, woolen and fine cotton fabrics, and the un- 
rivaled skill of her color chemists ; End the govern- 
ment of that empire generally selects the first chem- 



ist in the country to preside over the royal tapestry 
manufactory in Paris. 

Vegetable substances have been, and are still, the 
most common coloring agents, but chemists have 
more recently devoted much attention to synthetical 
chemistry relating to the manufacture of mineral 
coloring compounds. When it is considered that al- 
most every article of clothing, and most of the textile 
fabrics, such as carpets and curtains, that are employ- 
ed in house furnishing, is colored, the amount of chem- 
icals employed in the arts for this purpose must be 
prodigious. And when we also consider that some of 
these chemicals, such as cochineal and indigo are very 
costly, being from one to two dollars per pound, we 
can form some idea of the great annual expense in- 
curred for fhem, especially when, for only three im- 
ported dye stuffs, viz., madder, indigo and cochineal, 
we pay about three millions of dollars per annum. 
Another reason why chemists have of late years de- 
voted much attention to mineral colors, is the fluctu- 
ating supply of vegetable dyes, the most expensive of 
which are derived from annual crops. If we could 
obtain all our coloring substances from the same 
source as that from which we derive our iron, coal and 
marble, the supply would be constant, and the quan- 
tity limited only by the demand. Considerable success 
has already attended the efforts of chemists in their 
experiments to obtain mineral colors for textile fa- 
brics, and yet the field for experiment has been merely 
scratched ; it is still very inviting for thorough culti- 
vation. 

The bichromate of potash is a pure mineral sub- 
stance for coloring yellow, and it has almost supersed- 
ed quercitron bark and fustic ; the arsenite of copper 
is also a purely mineral dye, but it should be prohibit- 
ed because of its poisonous qualities ; but above all 
these, the most curious and brilliant colors ever ob- 
tained, are the new aniline dyes, which are manufac- 
tured from that Hottentot perfume and refuse of gas- 
works, coal tar. With the exception of samples of 
aniline colors, made to order by Charles Seely, chem- 
ist, this city, we believe, that all our dyers have 
hitherto imported their dyes from London, at a cost of 
more than sixteen dollars per gallon. It is our opin- 
ion that every color now produced on textile fabrics, 
with vegetable and animal substances, may be imitat- 
ed and profitably superseded with mineral substances. 
When this is accomplished, a complete revolution will 

be effected in "color chemistry." 

1 ■ ^ i 

WHO OUGHT TO BE COMMISSIONER OF PATENTS 1 



It is now universally admitted that the Patent 
Office is one of the most important bureaus connected 
with the government ; its prop.er and efficient admin- 
istration is therefore a matter of great public concern. 
The approaching change in the administration renders 
it certain, also, that changes will occur in the Patent 
Office, and the now vacant chair of the commissioner- 
ship will be filled. The President elect doubtless finds 
cabinet making a difficult trade ; but he has no ap- 
pointment which is more important than this, or one 
in which he is more likely to commit a blunder. 

At the present time there are cliques working like 
beavers to procure the appointment of some special 
favorite, who will be expected to use his official posi- 
tion to favor their pet schemes. We have heard the 
names of two or three persons mentioned for the office, 
and the friends of each are busy in working up the su- 
perlative claims of their candidates, and no effort or 
scheme will be left untried to secure this appointment 
for some one who has no other qualification than that 
which was set forth by the boy, who went West, and 
wrote back to his father to come out at once as 
almighty mean men got office out there. 

The office of Commissioner of Patents ought to be 
filled by a dignified and able man, removed, as far as 
possible, from the dirty trade and slime of party poli- 
tics : a man upon whom the people can rely for an 
honest and faithful administration. President Pierce 
was fortunate in his selection, and President Buchanan 
was equally so in selecting a successor. Neither of 
the incumbents referred to were politicians, and both 
left the office with honor and credit. The President 
elect is himself an inventor and patentee, and is there- 
by connected in interest and sympathy with this class 
of our citizens. We hope, therefore, that he will ig- 
nore all partizan feeling in reference to this office, and 
select a man whose skirts are above suspicion of all 
complicity with patent schemers and lobbyftts. The 



Patent Office ought never to become a political alms 
house for seedy politicians, neither ought it to be con- 
verted into a guillotine to behead faithful men for 
mere differences of opinion. Under the administration 
of a high-toned, honorable man, all these demoralizing 
influences will be kept out, and its integrity preserved. 



AN EVENING AT THE POLYTECHNIC. 



Having leisure a few evenings since, we stepped into 
a meeting of the Polytechnic Association of the Ameri- 
can Institute. We were surprised at the popular 
character of the proceedings. For instance, Dr. Van 
der Weyde occupied the first part of the evening in an 
explanation of the principle that the pressure of steam 
varies with the temperature, employing, to illustrate 
his remarks, the instrument which forms a part of the 
apparatus of the academies of this State, and which is, 
doubtless, familiar to most of our readers. 

We discovered that our reporter very judiciously se- 
lects the most novel and instructive of the remarks 
which are made, giving us the cream of the debates. 
One man, with a foreign accent, proposed a plan, as 
he expressed it, for firing away the cannon and keeping 
the ramrod. As cannons are apt to burst after being 
fired a number of times, he proposed to remedy the 
difficulty by mounting a solid iron cylinder on the gun 
carriage, and placing over its end a cast iron cylindri- 
cal cap to be fired away as a missile ! This was ad- 
vanced, not merely as an odd original suggestion, but 
soberly, as a rational plan for the practical construc- 
tion of artillery. 

We have belonged to several associations for public 
discussion, and they all encounter the one same ob- 
stacle to their successful working — the infliction of 
bores. The English House of Commons overcome this 
evil by coughing down any speaker whose remarks are 
uninteresting, and the United States House of Repre- 
sentatives limit the speeches to one hour each. A 
good presiding officer can do much to save a meeting 
from being bored by dull and tedious speakers, and the 
Polytechnic has been very fortunate in securing the 
services of Professor Mason, formerly of Columbia Col- 
lege, as president. He displays great tact and judg- 
ment as a presiding officer, and succeeds in making the 
meetings very interesting. 

On the whole, we found the discussions instructive, 
interesting and amusing. We were instructed by the 
president's remarks on the comparative value of coal 
in New York and Philadelphia, and the prospects of 
the iron manufacture on the North river ; we were in- 
terested in Dr. Van der Weyde 's description of his py- 
rometer ; and amused with the occasional flashes of 
wit that enlivened the proceedings. 

The meetings of the Association are held at room 24 
Cooper Institute, every Thursday evening, at 7 o'clock. 
No charge is made for admission ; on the contrary, the 
Society would be pleased to see a more full attendance 
on the part of the public. 



Patent Law Suits. 

Patentees are often compelled to see their inventions 
pirated by greedy infringers, simply because they are 
deterred from seeking the protection of the law for lack 
of means to defend their just rights. Thus infringers 
are encouraged to persevere in their rascality, the pat- 
entee being unable, from the above cause, to prosecute 
them as they deserve. Patent lawyers are not very 
tenderfooted in making their charges ; indeed, many a 
patentee has been squeezed completely dry by these 
legal gripers. With a view to aid inventors in pro- 
tecting themselves against both classes herein desig- 
nated, we have our arrangements complete for afford- 
ing all needed advice and assistance in prosecuting 
suits against infringers, and shall be happy to extend 
our facilities to all who may desire to obtain them. 

Hitherto we have not offered to appear in opposition 
to the Extension of Patents, for the reason that we 
have usually thought that nearly all patents might be 
extended for seven years without detriment to the 
public interest. Hereafter, if parties wish to obtain 
counsel in opposing the extension of patents, they can 
receive advice by corresponding with us. 

We will give a brief summary of the extent of our 
professional business, viz., to prepare specifications 
and drawings for American and European patents, 
caveats, assignments, powers of attorney, licences, 
agreements, attend to preliminary examinations, pro- 
secute rejected cases, interferences, re-issues, extension 
of patents and opposition thereto, give opinions upon 
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questions of the infringement and validity of patents, 
attend to appeals and suits for infringement in United 
States courts, and all other business in connection with 
patents and patent law. 



A NEWSPAPER BEFOGGED— IGNORANCE CON- 
CERNING PATENTS — MCCORMICK'S REAPER 
EXTENSION. 

We are often amused at the ignorance evinced by 
newspaper writers when they discuss subjects pertain- 
ing to patents and the administration of the Patent 
Office. 

The Daily Times, of this city, has recently taken up 
for discussion the subject of the extension of McCor- 
mick's reaper ; and from the space the editors occupy 
daily in their raid against the extension, the reader 
would suppose them to be the legal counsel employed 
by the opponents to defeat it. 

The reader of the Times would apprehend, from the 
articles which one day appears in its columns, that 
the head of almost every department at Washington, 
from the Executive down, was contriving to get some 
gigantic scheme through Congress by a special act. 
Another morning, in taking up the Times, the reader 
iinds, under the telegraphic news, a dispatch from 
Washington taking the Acting Commissioner of Pat- 
ents to task for refusing to grant an extension of time 
set for the hearing of the case to allow opponents to 
the extension to take further testimony, file argu- 
ments, &c. , adding : — " This proceeding is unusual and 
significant, and must have greatly astonished the 
other attache's of the Census Bureau." The reporter 
might, with equal propriety, have said that consterna- 
tion prevailed among the clerks at the Boston Custom 
House, who have just as much to do with the Patent 
Office, and the petition of McCormick for an extension, 
as the clerks in the Census Bureau. 

We do not write this article for the purpose of advo- 
cating Mr. McCormick' s extension, but to state the 
facts in the case, so that such of our readers whose 
ideas may have become muddled by the indiscriminate 
use of language in the Times' articles may understand 
the nature of Mr. McCormick's application, and to 
what tribunal it is made. 

There are two modes by which a patentee may seek 
an extension of his patent. The first and legitimate 
course is to apply to the Commissioner of Patents, any 
time before the expiration of the original grant, under 
the provision of the statute of 1836, relating to pat- 
ents ; Mr. McCormick's application comes under this 
class. The second class, and which we have always 
considered in a certain sense as illegimate, is to ap- 
ply to Congress for a special grant. 

In applying to the Patent Officef or an extension, the 
law requires the applicant to furnish the Commissioner 
of Patents with " a statementin writing, under oath, of 
the ascertained value of his invention and his receipts 
and expenditures in detail, to exhibit a true and faith- 
ful account of loss and profit accruing to him from 
and by the invention." The law also provides that 
due public notice of the application shall be published 
in two or more papers, for the purpose of notifying 
all those opposed to the extension to furnish 
testimony against it, and for inviting them to a fair 
hearing against it on a specified day. Nothing can be 
fairer than the provisions of this law to all parties ; it 
provides for an impartial trial of the claims of the ap- 
plicant, and the public and every patentee stands upon 
equal terms before it. 

We have always opposed the extension of patents 
by special acts of Congress, because such legislation is 
one-sided ; but the extension of patents by the Commis- 
sioner, as sought for by Mr. McCormick, comes 
under a general law, which, if justly dispensed, is 
equal and just to the whole public. The Commis- 
sioner of Patents is bound to hear all such cases and 
to judge impartially upon the testimony presented be- 
fore him, whether the extension shall be refused or 
granted. No other person can judge intelligently in 
any of such cases, and he is the only person, there- 
fore, recognized in the statute to decide such cases. 
We have always considered it an act of presumption 
and a censurable interference with a most excellent 
law for any public journal to attempt to prejudice the 
public or the tribunal before whom the application for 
an extension is made, by prejudging a case the merits 
of which it knows nothing, while the Commissioner, 
sitting as a judge, has the evidence of all parties in- 
terested, and is bound by his oath of office to adminis- 



ter justice according to the law and evidence produced 
before him. 

The patentees of all great inventions like the sewing 
machine, electric telegraph, Hoe's printing press, or 
reaping machine, should be liberally rewarded for the 
good the world has derived from their discoveries ; and 
we think it the duty of the Patent Office to continue 
the policy which has governed the Commissioners in 
their decisions for a few years past. 

It is not the amount which a patentee has received 
in money that should first be taken into consideration 
as the basis on which the Commissioner is to decide a 
case coming before him, but it should be first, what is 
the nature and novelty of the invention ? second, to 
what extent has the public been benefited by the dis 
covery or invention ? and, thirdly, has the patentee's 
remuneration been commensurate to the benefit the 
public has derived from the invention. 

Our position in the case of McCormick is the same 
as in all other cases of extension under the general law. 
We think he is as much entitled to a fair hearing, ac- 
cording to the law and facts of the case, as the editor 
of the Times would be if some one should prosecute 
him for libel ; and we should equally reprobate every 
attempt made through the press to defeat the operations 
of justice in the one case as in the other, before the 
evidence was'.before the court. If McCormick is 
unable to sustain his case, according to law and evi- 
dence, he ought to be defeated ; and we have no rea- 
son to doubt that the Acting Commissioner will do his 
duty. His character as an impartial officer is undis- 
puted, and all attempts to degrade him by inflamma- 
tory appeals ought and will fail. The Times is daily ad- 
vocating the supremacy of the laws ; then why does it 
depart from a plain, straightforward course in this in- 
stance ? Simply, we believe, because it has confound- 
ed a case to be determined by law and evidence with a 
scheme to lobby something through by political skill. 



PRODUCTIVE CONSUMPTION OF WEALTH. 

Among our articles of export is oak, or quercitron 
bark. It is found regularly in the list of articles of 
which the price current is published, and, like other 
commodities, it forms a portion of the wealth of the 
country. A tanner buys $100 worth of this and throws 
it into his vats, and, after it has lain there awhile, he 
takes it out in the utterly worthless form of spent tan- 
bark. The $100 of value it contained has departed from 
it; this amount has been consumed. But at the same 
time, and in the same process, more than $100 of va- 
lue has been imparted to certain hides which the bark 
has been used to tan ; the consumption of the value 
in the bark has been attended by a corresponding pro- 
duction of value in the hides. It was reproductive 
consumption. This is the character of nearly all the 
consumption of value which takes place in industrial 
operations. 

A farmer buys 100 bushels of seed wheat and has it 
scattered abroad upon the ground, where it germi- 
nates, and the value that was in it disappears. He 
also feeds wheat, pork, &c. , to his laborers, and pays 
them wages which they expendfor clothing, shoes, &c. , 
all the accumulated wealth or capital of the country. 
But while this capital is being consumed, the farmer is 
producing 1,000 bushels of new wheat. 

A shipping merchant supplies his vessel with stores, 
and sends her from New York to Matanzas, in Cuba, 
with a cargo of flour, to bring back a cargo of sugar. 
During the voyage the stores are eaten up, and the 
vessel itself, with its sails and rigging, is slowly rot- 
ting away. All this, with the wages of the crew, is 
consumption of value, or of wealth. But the flour 
is worth more in Matanzas than it is in New York, 
and the sugar is worth more in New York than it is in 
Matanzas, and the change in the location of both of 
these articles gives them additional value. The con- 
sumption of wealth by the expenses of the voyage is 
attended by a corresponding reproduction. 

The publishers of a newspaper buy ink which is used 
up, and type which are worn out ; they pay wages to 
compositors, and reporters, and editors, and artists, 
and engravers ; but all this expense is accompanied by 
the production of that most valuable of all things in 
an intelligent community, a newspaper. The con- 
sumption of wealth in the expense of making the pa- 
per is reproductive consumption. 



The French mechanical papers are full of inventions 
for detecting the leakage of gas from the joints of gas 
pipes, fixtures, &c. 



Rarey the Horse-Tamer — Exciting Exhibition. 

Earey the horse-tamer has closed his exhibitions in 
this city, and, in his last appearance but one, he had 
a severe and trying contest with a large, powerful 
iron gray horse, with flowing mane, sweeping tail, and 
proudly stepping foot — a subject exciting to a tamer's 
ambition, and worthy the exercise of his utmost skill and 
power. The owner stated that he was not particularly 
bad — that is, he had never killed anybody — but he was 
absolutely unmanageable, no one could do anything 
with him, and he was considered one of the worst 
broken animals in the country. He was very high, 
very broad and very long. His eye was quick and full 
of intelligence ; his ears, indicating bad blood, were 
long and unwieldy ; his legs were well shaped and his 
manner was superb. If, in the fabled horse country, 
there is a modern Athens, this horse surely should be 
one of the solid ones of Boston — outside. 

The contest did not at once begin. Mr. Rarey, who 
" knows horse " considerably, saw that he had one to 
deal with who would stand to his guns for some time, 
and for whom it was necessary in everyway to be pre- 
pared. At first Barey patted him, smoothed him, 
cuddled him and stroked him. Then he slid his hand 
down to his hoof, and attempted to buckle the strap 
around the joint. For sometime he was unsuccessful, 
but finally succeeded. The next attempt was to fasten 
the fore leg up ; this Mr. Earey usually accomplishes 
in half a minute, but on this occasion he was delayed 
at least an hour and a quarter. It was evident that 
the horse knew what he was about, and what his op- 
ponent was trying to do. Several times Earey suc- 
ceeded in getting the strap around the leg, and the 
end of it through the buckle, but before it could be 
fastened the foot would go with terrific force to the 
ground, destroying in a second the work of many 
minutes. At one time it was done, the buckle was 
fastened, and all seemed secure, when, with an im- 
mense effort, the horse by his muscular power snapped 
the strap as if it had been straw, and stood quietly 
free again ! Gradually he became excited, then an- 
gry, and finally frantic, while Earey, whose pluck and 
strength are apparently superhuman, worked patient- 
ly to the end. It seemed to the spectator as if Earey 
must be in great danger, as whenever the horse made 
the effort to free his leg, he would start violently for- 
ward. On one occasion, while Earey \\&% bending over 
the knee, the horse rushed forward, throwing him far 
out toward the center of the ring, and then prancing 
proudly about the inclosure. Again, when his head 
was fastened by a leather halter to the fence, he snort- 
ed loudly, pulled quickly, and, breaking the strap, 
jerked the bridle from his head, sprang over the 
crouching form of his opponent, and ran round the 
ring as if attempting to jump over. At this time, 
which was nearly three-quarters of an hour after the 
struggle began, the contestants were a sight to behold. 
Earey's hair was mussy, his face red, and his clothes 
completely covered with saw dust ; while the horse 
was as wet with perspiration as though he had been 
thrown into a river. After further struggles of similar 
nature, and with similar results, Earey succeeded in 
running the strap through the surcingle, and in that 
way fastened the leg. Subsequently, by drawing a 
second strap, he managed to secure the leg more firm- 
ly, but not until repeated efforts had proved unavail- 
ing. At last he securely adjusted the strap, and then 
the second one, and then, of course, the game was up. 
The horse was soon down, handled, subdued, quieted 
and caressed. His spirit was not tamed, his fire and 
strength remained, but he acquiesced cheerfully in 
whatever was required of him, and played circus with 
Earey to the astonishment and delight of all. 



FcblicDe.ht or the United States. — Statement show- 
ing the amount of the public debt of the United States 
on the 1st of January, 1861 : — 

Loan of 1842, per Act of April 15, 1812 $2,883,364 11 

Txm.li of 1846, per Act of July 22, 1846 1 ,000 00 

Loan of 1847, per Act of January 28, 1847 9,415,250 00 

Loan of 1848, per Act of March 15, 1848 8,908,341 80 

Loan of 1858, per Act of June 14, 1858 20,000,000 00 

Loan of 1860, per Act of June 22, I860 *6,842,000 00 

Texan Indemnity, per Act of Sept, 9, 1850 3.461.000 00 

Texas debt, per Act of Sept. 9, 1850 183.785 54 

Old funded and im funded debt 114,118 54 

Treasury notes issued under Acts prior In 1857. 104,861 64 

Treasury notes issued under Act ol Dec. 23, 1857 11,795,600 00 

Total $63,709,32lli3 

F. Biggek, Eegister. 

Treasury Department, ) 
Register's Office, Jan. 5, 1861. f 

* This amount will be increased §180,000 in a few days, mating the 
total issue $7,022,0 . 
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THE POLYTECHNIC ASSOCIATION OF THE AMERI- 
CAN INSTITUTE. 

[Reported for the Scientific American.] 

The usual weekly meeting of the Polytechnic Asso- 
ciation was held, at its room in the Cooper Institute, 
this city, on Thursday evening, Jan. 31, 1861. The 
President being absent, Mr. William Lawton was call- 
ed to the chair. 

PROJECTILES. 

Mr. John Bruce gave a description of two projectiles 
for war purposes. The first was a bomb invented by 
his son, consisting of a shell of cast iron, suspended in 
the center of which was another shell of about one- 
third its diameter, held in its position by 12 or more 
radiating gun barrels. The interior shell was to be 
filled with common powder, the gun barrels were all 
to be loaded, and the space between the two shells was 
to be filled with what is termed " inextinguishable 
fire." When fired so as to penetrate a vessel, the in- 
extinguishable Are would set fire to the wood work of 
the vessel, the frequent discharge of the gun barrels 
preventing approach to remove it, and the final explo- 
sion would shatter everything around. This was pre- 
sented at the War Department in 1847, but rejected on 
account of the danger of handling them. The second 
projectile was invented during the European war, by 
his son-in-law and himself, and was called the " Peace- 
maker, " its effects being deemed so destructive in their 
character that the tendency would be to substitute 
diplomacy for war. It consisted of a boat or vessel to 
be made of boiler iron, with a bottom nearly flat, and 
with a deep keel ; the hold of which was to be filled 
with powder and other destructive materials. It was 
to be propelled by a relay of rockets. Being started in 
the direction-of an enemy's vessel, upon striking the 
vessel, a pin itl the bow of the boat would ignite per- 
cussion powder which would cause the contents of the 
boat to explode. He suggested also that this plan of 
propulsion might be used in sending a line ashore from 
a vessel when the sea was too rough for men to ven- 
ture upon it in a boat. 

Mr. Seely inquired if Mr. Bruce had succeeded in 
finding an inextinguishable fire. 

Mr. Bruce replied that Mr. Edge, of Jersey City, had 
a substance so termed, which he stated that water 
would not extinguish. 

MALLEABLE IRON. 

Mr. Churchill inquired whether the new method of 
producing malleable iron by means of zinc, tended to 
protect the surface of the iron from rust. 

No one being prepared to answer this inquiry, 
Mr. Haskell asked for a description of the process. 
Mr. Selloch replied that the zinc — usually the red 
oxyd, but the ore which costs much less has been used 
— was placed in the box with the iron to be made 
malleable, and they were kept hot. With the oxyd of 
zinc the process would require about twenty hours ; 
but with the oxyd of iron it would require six or 
eight days. 

Mr. Dibben would infer from the appearance of the 
iron that the zinc did not unite with it, and therefore 
would not protect it from rust. The theory is that 
the oxygen leaves the zinc to combine with the carbon 
of the cast iron, and that the carbonic oxyd and the 
metallic zinc are expelled by the heat. But as the 
oxyd of zinc has no greater affinity for carbon than 
the oxyd of iron, theory would indicate that the. time 
required to decarbonize the iron would depend only 
upon the degree of heat applied. 

Mr. Fleury had made experiments with the oxyd of 
zinc, and also with Franklinite ore. He had found 
an advantage in employing the Franklinite ore, both 
in the smelting process and in the puddling. He had 
ttlso applied electricity and nitrogen in puddling, with 
great advantage. While the iron was at its boiling 
point, he had passed through it a current of electricity 
produced by Rumhkorff's induction coil, and had 
also introduced the carbonates of ammonia to supply 
nitrogen, which he considered necessary for the tough- 
ness of the iron, as well as for the peculiar crystalline 
structure of steel. 

Mr. Seely said that the decarbonization of iron was 
always effected by oxygen ; but that it was usually de- 
rived from the atmosphere, the oxyd of iron assisting 
rather from its mechanical structure than from its 
chemical composition. But the oxyd of zinc is decom- 
posed, and therefore it may supply the oxygen more 
rapidly than the atmosphere- 
Mr. Fleury suggested that the zinc would carry 



away with it some of the arsenic and sulphur in the 
iron, and thus leave it purer ; and when introduced in 
the form of an ore, so as not to be so readily volatiliz- 
ed, it might be more able to abstract these impurities. 
Modern science had led to the belief that nitrogen ex- 
ists in iron, not separately but combined with carbon, 
forming a cyanogen. The cost of the electricity in 
this process was trifling, being principally the first 
cost of the apparatus. 

Mr. Stetson inquired whether the iron produced by 
this process differed from ordinary puddled iron. 

Mr. Fi.huey exhibited a plate of the iron, and some 
nails produced from it; and the latter were pronounc- 
ed by Mr. Selloch and by Mr. Stetson, after examina- 
tion, to be of a remarkably good quality. Mr. Fleury 
stated that the nails were produced with a single 
heat. 

Mr. Selloch — Was this rolled from the puddled ball 
to the nail plate at the same heat ? 

Mr. Fleury — Yes, sir ; at the same heat. 

Mr. Selloch — It must have kept its heat a good 
while, I think. 

Mr. Fleury — That was what I wished to accomplish 
by this process ; to save the reheating of the iron. 

Mr. Selloch — Have these nails been annealed since 
they have been cut ? 

Mr. Fleury* — Not that I am aware of. 

Mr. Selloch exhibited specimens of steel coated, on 
both sides, with soft iron. 

electricity. 

Mr. Pell inquired if it had been determined whether 
electricity pervades iron, or exists only upon the sur- 
face. His own idea was that it pervades the iron, fills 
it to repletion. 

Prof. Hedrick said, that in using electricity we ne- 
cessarily use it from the surface ; but the idea of elec- 
tricity being confined to the surface seemed to him 
improbable. 

Dr. Knight stated that lightning rods had been 
known to become fibrous from their exposure to the 
electric current, the fibres extending throughout ; 
which would seem to indicate that the electricity had 
pervaded the interior. 

Mr. Garvey said that the phenomenon of electricity 
could be accounted for satisfactorily, if we reject the 
theory that it is a fluid, and if we consider it as a 
vibratory motion of the particles of mutter. 

FUEL. 

Prof. Hedrick said, that independently of the moral 
aspects of this subject, fuel was hardly second to any- 
thing in its material importance. Heat is our most 
effective motive power, and to produce heat we must 
have fuel. Combustion is produced by the chemical 
union of oxygen with carbon, hydrogen or other fuel. 
It has been proved that the amount of heat developed 
depends upon the amount of oxygen which enters in- 
to combination with the fuel. One pound of oxygen 
will thus raise 29 pounds of water from 32° to 212°. 
Tile theoretic value of fuel depends upon the amount 
of oxygen it will take up. But, practically, it becomes 
necessary to make some deductions. For instance, in 
burning wood the water contained in the wood must 
be converted into steam, and thus carry oft' part of the 
heat. The intensity of heat depends upon the amount 
of oxygen which is consumed in a certain space with- 
in a certain time. Thus in burning hydrogen, a more 
intense heat can be produced by the oxyhydrogen 
blowpipe, because it concentrates the combustion. In 
atmospheric air there are 4 lbs. of nitrogen to be heat- 
ed for every pound of oxygen consumed. It is import- 
ant in a blast furnace to regulate the draft, so that 
there shall not be too much air, because it must all be 
heated, whether it feeds the fire or not. We may con- 
sider the heat of combustion as being merely its liber- 
tion, and not its production ; for if two atoms of oxy- 
gen combining with one of carbon, the three atoms have 
originally a capacity for retaining, in a latent state, 
three atoms of heat, and they form one atom of car- 
bonic acid with a capacity for retaining but one atom 
of heat, the other two are liberated. Coal dust and 
and saw dust are almost incombustible, on account of 
the excess of air in them ; for the combustible mate- 
rial, at any point, is so little that it will not radiate 
heat enough to heat the surrounding air, and also heat 
the adjoining particles to the point of combustion. He 
had failed in burning a hairspring of a watch in oxygen 
gas, from its being too fine. In burning wet wood in 
an open fireplace, if the steam is diffused in the room, 
it may be an advantage ; for heating by steam, theo- 



retically considered, is the most economical mode of 
warming. 

Mr. Seely said that the intensity of heat was in many 
cases of great importance, and this can be increased by 
bringing the oxygen into closer contact. If we burn 
carbon in oxygen gas we may get a great heat. But 
if we burn it under a pressure, .we may get a still 
greater heat. Twice the pressure will condense twice 
the amount of oxygen into the same space, and will 
produce twice as much heat. Vessels can be con- 
structed which will sustain a pressure of 200 or 300 
atmospheres, and thus we may obtain 200 or 300 times 
the heat ; so that clay ought to melt like wax. One of 
the problems of the age is to crystallize carbon. Per- 
haps this principle will supply the requisite heat. The 
same principle can be used in steel furnaces. If con- 
densed air is used the heat will be much increased, and 
the steel can be operated upon much more quickly. It 
would be necessary to have crucibles to stand the 
heat. It is a common notion that metals do not burn 
easily. Chemically they have a great affinity for 
oxygen, and if we change their mechanical structure, 
they will burn readily. Their mechanical structure is 
such that the heat is conducted away rapidly, so that 
it is necessary to heat the whole mass before combus- 
tion can occur. It is often proposed to use water for 
fuel. Water contains the elements of combustion, but 
the hydrogen has already been burned. To separate 
the oxygen from it consumes as much heat as would 
be produced by the burning of the hydrogen ; and, in 
fact, a little more, as some heat would be used in thin 
mechanical operation. It has been supposed that water 
thrown upon a hot fire will increase the intensity of 
the flame, in consequence of its decomposition ; and 
that wet fuel gives out more heat for the same reason ; 
and these errors have been endorsed by high authority. 
It has recently been proposed to warm the whole city 
with hydrogen from the decomposition of wafer. It 
will not work ; that is, nothing will be gained by the 
decomposition of the water. It would be very con- 
venient to use gas for heat, if it could be furnished as 
cheap as coal, instead of our present heating arrange- 
ments ; so that we could make a fire, or put it out, or 
regulate it, as readily as we can regulate our light. 
But gas costs too much to be used in this way. 

Mr. Garvey corroborated the theory that furnishing 
the air to fire, under pressure, will increase the inten- 
sity of the heat. He had succeeded in obtaining any 
desired temperature by using compressed air in the 
furnace. A pressure of 15 lbs. above atmospheric 
pressure would give a uniform temperature of 700°, 
The highest heat required for ordinary operations is 
about 2,000°; and by this method, the heat can be 
raised to 3,000°, or more. 

Mr. Stetson inquired whether the intensity of the 
heat followed the law stated by Mr. Seely, that 
doubling the pressure would double the heat. 

Mr. Garvey stated that the object he had in view 
was not intensity of heat, but heat that could be 
readily controlled. The intensity of heat which could 
be produced was too great to be measured by any reli- 
able instrument, for it would melt off the platinum 
of Dr. Van der Weyde's pyrometer. In some of his 
experiments, the ordinary firebrick was readily fused. 

Dr. Van der Weyde exhibited an apparatus to illus- 
trate the theory of combustkm in the production of 
heat and of light, and a new contrivance to regulate 
the admission of air to the lamp used for producing 
heat for chemical purposes. 

Mr. Fleuhy exhibited a new lamp for burning coal 
oils, which he believed to be excellent fuel, especially 
for steamships. 

On motion, a committee — consisting of Messrs. 
Garvey and Hedrick — was appointed to examine the 
above lamp and to report thereon. 

The subject of " Fuel" was continued to the next 
meeting. 

The association then adjourned to meet in the rooms 
of the American Institute, on Wednesday next, at 7 
o'clock, the monthly meeting of the American Insti- 
tute occurring on Thursday. 



Edward Harris, of Woonsocket, K. I., one of our 
most successful woolen manufacturers, has been in the 
practice, for several years, of saying to large numbers 
of his workmen : " For every dollar that you will put 
in the savings bank, I will put in another in your 
name." It is impossible for benevolence to be more 
wisely directed. 
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Recent American Inventions. 

The following inventions are among the most useful 
improvements lately patented; — 

MACHINE FOR FACING AND POLISHING MILLSTONES. 

This invention consists in a novel arrangement of 
cutters, polishing device and gearing, whereby mill- 
stones may be faced and polished very expeditiously 
and in a perfect manner, and the individual blocks of 
a stone also roughed off and faced before being con- 
nected together by simply using a chuck or holding 
plate. Edmund Munsen, of Utica, N. Y., is the pat- 
entee of this invention. 

CAOUTCHOUC COMPOUNDS. 

R. F. H. Havemann, of New Brunswick, N. J., has 
obtained two patents for compounds of caoutchouc, 
intended to serve as substitutes for ivory, bone, &c. 
They are improvements on the compound of Englehard 
and Havemann, patented Nov. 29, 1859, and their 
nature will be understood by reference to their claims. 
One of the compounds is more suitable for some, and 
the other for other purposes, according to the hardness 
desired. 

ROLLING TIRE. 

The object of this invention is to produce a tire of 
uniform width all round and with smooth and well 
finished edges, and the invention consists in the em- 
ployment, in combination with the ordinary pressing 
rollers, of a top roller acting on the edge of the tire 
previous to its passing through between the ordinary 
pressing rollers, said top roller being arranged in a 
lever, or connected with some other similar device, to 
produce 'the requisite pressure on the edge of the tire. 
The lever to which said top roller is attached has its 
fulcrum in a swivel head, which allows of adjusting 
said roller to the varying diameters of different tires, 
and flanged guide rollers ^erve to facilitate the motion 
of the tire while the operation of rolling proceeds. 
The credit of this invention is due to S. Jaqua, of 
Paterson, N. J. 

TREADLE. f 

^The object of this invention is to communicate 
motion f 10m a treadle to the driving shaft of a machine 
in such a manner that the shaft cannot casually be 
turned in the wrong direction, and the shaft at the 
same time rendered capable of "being turned imme- 
diately under the tread of the foot in any position of 
the treadle, thereby obviating the difficulty attending 
the use of the ordinary crank, which cannot be turned 
from the treadle in the proper direction at once from 
all points in the path of its rotation. The invention 
also has for its object the obviating of the concussion 
attending the movement of reciprocating parts, such 
as frames, rods, &c, which have hitherto formed an 
essential element in devices for converting a vibrating 
or a reciprocating motion into a rotary one, and vice 
versa. The invention consists in placing on the driving 
shaft two loose collars provided with disks, and con- 
necting the treadle to said collars by means of straps, 
in such a way that one collar will, as the treadle is 
vibrated, be rotated on the shaft in a reverse direc- 
tion to the other, and motion communicated alter- 
nately from the disks of the collars to the shaft by 
means of eccentrics and a fixed pulley or hub, all ar- 
ranged to effect the desired end. This invention is 
patented by Warren Glover, of New England Village, 
Mass. 



The Elements. 

The following table of the sixty-two recognized ele- 
ments, with their chemical symbols and atomic 
weights, we give from Wells. The weights of the 
atoms are compared with those of hydrogen, the latter 
being one: — 



track, all substantially as and for the purposes shown and 



JVumrx. 

Oxygen 

Hydrogen . 
Nitrogen . . 
Carbon 



Sulphur 

Phosphorus . 

Chlorine 

Bromine 

Iodine 

Fluorine 

Boron 

Silicon 

Selenium 



OTHKli NON-METALLIC 



Steam Plows in France. — -Le Genie Industriel says 
that some ten steam plows, with 12-horse power 
engines to operate them, are now being made under 
the orders of the emperor by Mr. Dickoff, at Bar le 
Due. The locomotive is to be placed on one side of 
the field, the plows to be drawn by an endless chain, 
the opposite extremity of which is secured by an 
anchor. The plows are in gangs of eight, four to 
operate in one direction and four in the other. After 
each passage of the plows back and forth, the engine 
and the anchor are moved along at the side of the 
field a distance corresponding to the width plowed, 
which is about four feet. This plan was tried several 
years ago in England. 



Breech-loading Cannon. — On page 73 of the present 
volume of the Scientific American we expressed the 
following opinion: — " Such guns are also liable to get 
out of order by their breech screws expanding by heat 
and stripping by the recoil of the discharge." In the 
last number of the London Meclianics' Magazine (Jan. 
11th) received by us, a correspondent takes the very 
same view of this question relating to Armstrong guns. 



Potassium (Kalium) 

Sodium (Natrium) 

Lithium 

Barium 

Strontium 

Calcium 

Magnesium 

Aluminum 

Glucinium 

Yttrium 

Zirconium 

Thorium 

Cerium 

Lanianium 

Didymium (!) 

Erbium (?) 

Terbium (?) , 

Manganese 

Iron (Ferum) 

Cobalt 

Nickel 

Zinc 

Cadmium 

Lead (Plumbum) 

Tin (Stannum) 

Bismuth 

Copper (Cuprum) 

Uranium '. 

Mercury (Hydrargyrum). . 

Silver (Argentum) 

Palladium 

Rhodium 

Ruthenium (?) 

Iridium 

Platinum 

Gold (Aurum) 

Osmium 

Titanium 

Columbium (Tantalum).. 

Pelopium.. . , 

Niobium 

Tellurium 

Tungsten (Wolfram) 

Molybdenum 

Vanadium 

Chromium 

Antimony (Stibium) 

Arsenic 

Ilmenium 



Swnbvh: 
O 
PI 
N 

C 

S 

p 

(•] 

Br 

I 
F 

B 

Si 
Sc 

K 

Na 
L 
Ba 
Sr 
Cii 
Mi; 
Al 

<; 

Y 
Z 

Th 
Ce 
La 
Di 

E 

Tl 
Mn 
Fe 
Co 

Ni 
Zn 
Cd 
PI 
Sn 

Bi 
Cu 

U 
Hg 
Ag 
Pil 

R 
Ru 

Ir 
l Pt 
Au 
Os 

Ti 
Th, 
Pe 
Nb 
Te 
W 
Mo 

V 
Cr 
Sb 
As 

11 



Atomic 

i. 

14. 

6. 

1(5.12 
31.4 
35.4 
78.39 
126. 
18.74 
10.8 
22.22 
40. 

39.2 
23.3 
6.4 
68.66 

43.85 
20.15 
12.69 
13.72 
4. 
32.25 
22.4 
59.88 
46.05(V) 
36. 
C') 
0-> 
0) 
27.(5 
27.18 
29.60 
29.62 
32.3 
55.8 

103.7 
59. 

213, 
31.71 
60. 

101.4 

108.3 
53.3 
52.2 
52.2 
98.7 

ys.8 

199. 
99.7 
24.3 
92. 

CO 
0) 

04. 
95. 



26.16 
129.2 

75.3 
(?) 



The amount of money invested in corporate com- 
panies, and upon which interest was paid, in Provi- 
dence, R. I., in the month of January was $15,995,283. 
The interest thus distributed amounted to $680,921. 
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213. — G. W. Armstrong, of Clinton, N. C, for an Improve- 
ment in Water Wheels : 

I claim, first, The employment of a vertical shaft, E, which has on its 
lower portion an enlargement, I J, of the form described, in combina- 
tion with a centrifugal discharging reaction water wheel, G, and a cyl- 
indrical casing, B, in the manner and for the purposes set forth. 

Second, The employment of a suspended elastic packing ring, K, in 
combination with a water wheel, G G', which is supported on a vertical 
shaft, E I J, enlarged as above stated, and is raised and lowered in the 
manner and for the purposes set forth. 

214. — M. L. Ballard, of Canton, Ohio, for an Improvement 
in Making Finger Guards for Harvesters : 

I claim, first, the combination of a, jaw. A, with its plane surfaces, F 
F', and .jaw, B, with its groove, G G'', with clasp or ring, C, and wedge, 
D, or their equivalents, lor the purposes stated. 

Second, I claim, in combination with the jaws, A and B, the sliding 
key, E, as and for the purposes set forth. 

215. — M. L. Ballard, of Canton, Ohio, for an^ Improvement 
in Making Finger Guards for Harvesters: 

I claim forming the shoulder of wrought-iron guards or lingers by 
" staving up" the sections of iron, substantially as described. 

216. — M. L. Ballard, of Canton, Ohio, for an Improvement 
in Making Finger Guards for Harvesters : 

I claim a guard or finger constructed in the manner described, 
whereby the shank and shoulder are formed with accuracy and preci- 
sion from a section of iron of just sufficient size, in its cross section, to 
form the shank while the surfaces of the guard on each side of the cut- 
ter are faced with a thin layer of steel. 

217. — Wm. B. Barnard, of Waterbury, Conn., for an Im. 
proved Sash Fastener : 

I claim the spring bolt, e, provided with the cam, 3 and pin, 2, taking 
the eye, 4, in the flange, a, in the manner and for the purposes specified. 

218.— G. W. R. Bayley and T. W. Nelson, of Brashear, La., 
for an Improvement in Draw Bridges : 
I claim the construction of draw bridges with one end pivoted upon 
the abutment and the center of the bridge, supported and moving upon 



a circular 

described. 

[This invention and improvement in draw bridges for railways, Ac, 
consists in pivoting a bridge at one end, and constructing and bracing it 
in a novel manner, and supporting it at its middle upon a rail track of 
a quarter circle.] 

219. — J. M. Bois, of Aurora, N. Y., for an Improved Wash- 
ing Machine : 

I claim the pressure bar, K, having a slot, K', at the center, through 
which slot, the handle, I, passes to allow the bar to press or bear upon 
the rounded shoulders, j, in combination and arrangement with the 
toothed spring D, and notched crossheai, D, rubber, E, handle, I, shaft, 
G, and side pieces, h, substantially as set forth. 

220. — Ludwig Brumlen, of Hoboken, N. J., for an Improve- 
ment in the Manufacture of Oxychloride of Lead : 

I claim the process, as set forth, in the foregoing description of manu- 
facturing oxychloride of lead from subacetate ot lead by the introduc- 
tion of muriatic acid leaving in solution neutral acetate of lead free to 
be used over and over for the same purpose. 

221. — Joel Bryant, of Brooklyn, N. Y., for an Improvement 
in Penholders : 

I claim the construction and use of ink erasers and penholders, when 
the same are made and used in combination with each other, substan- 
tially as described. 

222. — Tisdale Carpenter, of Providence, R. I., for an Im- 
provement in Steam Engines : 

I claim, first, In combination with the governor of a steam or other 
engine, the compound cam, C C, and the rock levers, D D, when con- 
structed and arranged substantially as described, whereby a variable 
openingaiid closing of the induction valves is automatically produced 
by a positive motion, as specified. 

Second, I also claim the above combination of the cam, C C', and the 
rocking levers, D D, with the induction valves of engines when arranged 
and operated substantially as described as an adjustable cut-off without 
a regulator to make it automatic. 

Third, I claim operating the eduction or exhaust valves in openings in 
the cylinder heads, sai« openings being on a line parallel with the mo- 
tion of the piston, constructed as described, and said valves being work- 
ed by a movement separate from the induction valves of the engine. 

223 Fenner Darling, of North Blackstone, Mass., for an 

Improvement in Pockets of Wearing Apparel : 

I claim inserting the gore, C, or elastic cloth, on one side of the pock- 
et, substantially in the manner and for the purpose specified. 

224 T. G. Davis and Joshua Punchus, of Elkhart, Ind., 

for an Improvement in Stump Extractors : 

We claim as our invention the elliptic fulcrum, A, and framed and 
lever, B C, constructed as described, in combination with the adjustable 
clevis, G, or claw hook, E, arranged and operating as set forth, which 
we call the " Pioneer Grub and Stump Extractor." 

225. — C. G. Dickinson, of Poughkeepsie, N. Y., for an Im- 
provement in Harvesters : 

I claim the employment of the hinged tube, F, in combination with 
the finger bar, G, sickle bar, f, lever, H, pinions, h k, segment, I, bar, 
K, and lever, J, when the above parts are constructed and arranged to 
operate substantially as shown and described. 

[The object of this invention is to obtain a simple, economical and efli- 
cient means for elevating the linger bar and sickle to enable them to 
pass over obstructions that may be in their path, and also to enable the 
machine to be drawn from place to place, the parts being so arranged 
that the driving mechanism will be automatically thrown out of gear as 
the finger bar and sickle are raised, and thrown in gear as they are de- 
pressed or allowed to descend to their working position.] 

226. — Samuel Ehrman, of Mount Joy, Pa., for an Improved 
Hinge: 

I claim a loose-jointed hinge with a pivot, E, projecting equally on 
both sides of the central joint of the one part, A, with its conic heads 
and the central joint ol B, as set forth for the purpose specified. 

227 Abijah Fessenden, of Boston, Mass., for an Improved 

Device for Straining Wood Saws : 

I claim the projection, 1, attached to or forming a part of the frame of 
the common wood saw and the sliding piece, k, secured to the blade ol 
the saw, and which moves upon the beveled edge of the said projection, 
the tw», projection and sliding piece, being so arranged and operating 
together that by the upward or downward movement of the sliding 
piece, the tension upon the blade of the saw can be increased or di- 
minished substantially as above described and for the purposes specified. 

228. — A. F. French, of Franklin, Vt., for an Improved Ma- 
chine for Sawing Shingles from the Block : 

I claim, first, The arrangement of the drum, E, and disk, G, with rim 
II, attached, the drum and disk forming a rotating head in which cir- 
cular saws, J, are litted, and the drum, E, serving as a means to rotate 
ths saws while the latter are presented to the bolt by the rotation of the 
head, substantially as described. 

Second, In combination with the drum, E, disk, G, and rim, H, ar- 
ranged as shown, the vibrating frame, L, and bolt carriage, M, the 
frame being operated through the medium o f the projections, 1 m n, on 
disk, G, and the bolt carriage, M, fed towards the saws by means of the 
double rack, N, and uprights, i i, substantially as set forth. 

[This invention relates to an improvement in that class of shingle ma- 
chines in which saws are employed for cutting the shingles from the 
bolt. The object of the invention istoobtaina simple and economica 
machine that will perform its work very expeditiously and in a perfect 
manner.] 

229. — E. L. Gaylord, of Terrysville, Conn., for an Improve- 
ment in Trunk Locks : 

I claim the bolt projection, D, in connection with the slot, a, in the 
plate, A, the case, E,'and the hasp, F, provided with a concave or shell 
at its lower part and a hook, b, all arranged essentially as and for the 
purpose set forth. 

[This invention relates to an improvement in that class of trunk locks 
in which the hasp or catch enters the lock by closing the trunk, and it is 
believed possesses many advantages over other locks of the kind.] 

230. — W. F. George, of New York City, for an Improve- 
ment in Hair Crimpers : 

I claim a hair crimping apparatus formed of fluted plates, D D, at- 
tached to blocks, A A, and connected at one end by a joint or hinge, B, 
the blocks being provided with handles, C, and the blocks and handles 
constructed of wood or other material which is a good non-conductor of 
heat, all being arranged substantially as set forth to form a new and 
improved article for the purpose specified. 

[This invention relates to an implement or device for crimping at one 
operation the hair at one side of the head, the necessary number of folds 
or plaits, five being generally made, and all formed at one pressure, and 
extending from within a short distance of the central parting of the hail' 
to about the lower part of the ear.] 

231.— N. S. Gilbert, of Lockport, N. Y., for an Improve- 
ment in Preserve Cans : 

I claim, first, The employment of the cam lever, a, as constructed. 
when used substantially asandforthe purpose set forth. 

Second, The combination of loop or bale, d, cover, b, pin, c, and cam 
lever, a, the whole being arranged and operated in the manner anil for 
the purpose specified. 

232. — Warren Glover, of New England Village, Mass., for 
an Improvement in Treadle Attachments for Sewing 
Machines: 

I claim the arrangement of the disks, C C, collars, B B',arms, E, 
eccentric, F F, straps, H H and treadle, G, with the shaft, A, hub, D, 
as shown and described. 

233. — H. H. Gratz, of Spring Station, Ky., for an Improved 
Machine for Indicating Railroad Stations or Streets of 
Cities: 

I clfcJm, first, The arrangement of the slide, G, rack bars, H H, disk, 
J, provided with pins, x x x, bars »r rods, i 1, bolt, k, and springs, m d 
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the several parts being constructed and used as and for the purpose spe- 
cified. 

Second, The employment of the rollers, E F F and D, together with 
the band, 0, when said roller, D, is constructed in the manner repre- 
sented, whereby the slack of the band or canvas is taken up as it 
passes from one roller to the other, substantially as specified. 

Third, The arrangement of the bolt, k, the pin, z, and the plate, u, 
together with the apparatus for revolving the canvas, substantially as 
specified. 

Fourth, The bar, P, the spring, W, and the cords, T and R, arranged 
and used in the connection and for the purpose set forth. 

234 W. M. Hardy and C. W. Hardy, of East Strong, 

Maine, for an Improved Apple-parer: 

We claim, first, The arrangement and combination of the knife, G, 
lever, d, hinge standard, b', pulley, E, pins, g, dog, f, arid arbor, a, as 
described, so that, by depressing or raising the knife, the arbor, a, is 
thrown out of or into gear, as may be desired, for the purpose specified. 

Second, The arrangement of the screw thread, h, on the sleeve, E, in 
combination with the spring slide, H, dog, j, arm, k, and fork, e, con- 
structed and operating as and for the purpose specified. 

[This invention consists in arranging the knife so that it is held up to 
the surface of the apple simply by the pressure of the hand, and this 
knife is brought in such relation to the arbor which produces the rotary 
motion of the apple that, on depressing the same, the apple, after having 
been pared, is thrown off by the action of the machine itself, and 
the fork, which carries the apples, is rendered stationary and ready to 
receive a fresh apple without being obliged to stop the motion of the 
treadle, through which motion is imparted to the working parts of the 
machine.] 

235. — Joel Harris, of New Carlisle, Ind., for an Improve- 
ment in Water Wheels: 

I claim the combination of a compound vertical gate, D, with the 
water wheel, J, and deflecting plates or water guides, h, the whole being 
constructed, arranged and operating in the manner and for the purpose 
specified. 

236. — R. F. Havemann, of New Brunswick, N. J., for an 
Improvement in Compositions of Caoutchouc: 

I claim the compound produced by the admixture, in the manner 
shown and described, of oxyd of zinc with the within-mentioned pat- 
ented compound of chlorine-treated rubber, or its chiorine-treated 
allied gums, as set forth. 

237. — R. F. H. Havemann, of New Brunswick, N. Y., for an 
Improvement in Compositions of Caoutchouc: 

I claim the compound produced by the admixture of lime, aqua- 
ammonia and carbonate of ammonia, in the manner described, with the 
within-mentioned patented compound of chlorine-treated rubber, or its 
chlorine-heated allied gums, as set forth. 

238.— Robert Hitchcock, of Watertown, N. Y., for an Im- 
provement in Winding Clocks: 

I claim the arrangement of the flutter wheel, or its equivalent, main 
spring with its drum or barrel and escapement wheel of the clock upon 
one and the same shaft. 

I also claim the employment, in combination with a winding-up 
flutter wheel, or its equivalent, of a weight or weights as a substitute 
for the main spring of the clock by suspending the weight as described, 
and alternately winding and unwinding it on and from distinct barrels 
or barrel sections thrown into alternate gear with the barrel shaft, sub- 
stantially as described. 

239. — S. S. Hifchcock, of Chicago, 111., for an Improvement 
in Scales: 

I claim, first, The combination and arrangement of the main lever, 
G, hinged bar, D, leg or bracket, B, links, F C, knife edge bearings, L J, 
and pivotal bearings, f and g, substantially as described and for the pur- 
pose set forth. 

Second, The combination of the hinged bar, D, main lever, G. and ad- 
justable slide, H, with knife edge bearing on its* top, substantially in the 
manner and for the purpose described. 

240. — S. Jaqua, of Paterson, N. J., for an Improved Machine 
for Rolling Railway Tire: 

I claim the employment of the roller, H, lever, I, swivel, J, and screw, 
d, in combination with the rollers, A B, in the manner and for the pur- 
pose substantially as shown and described. 

I also claim the arrangement of the rollers, F F, and adjustable car- 
riages, G G, with the rollers, A B H, as and for the purpose's shown and 
described. 

241. — William Jones, of St. Louis, Mo., for an Improvement 
in Hemp Brakes: 

I claim the arrangement of the lifter, N, the arm on the drum, D, the 
cord, a, andspring standards, b, in the manner described, for the pur- 
pose of operating the brake, F. 

242. — E. M. Judd, of New Britain, Conn., for an Improved 
Curtain Fixture: 

I claim the automatic clamp, substantially as described, by forming it 
of a drop lever, provided with a projecting and controlling lip, or sus- 
taining branch or arm, so arranged as that the winding tape or cord 
may be used to keep the clamp from falling into lock in the downward 
run of the blind, essentially as set forth. 

243. — Henry Lanergan, of East Cambridge, Mass., for an 
Improved Deck Light: 

I claim the improved manufacture of glass deck light, as constructed 
with the several parts, abed, thereof, arranged together substantially 
in the manner and so as to operate together and for the purpose as spe- 
cified. 

244. — J. A. Law, of Meredith, N. Y., for an Improvement 
in Fire Escapes: 

I claim a fire escape ladder, constructed substantially as described, so 
that it can be secured or made fast at both ends, and strained and held 
firm and tight for the purposes mentioned. 

I also claim, in combination with a ladder so constructed and ar- 
ranged, the use of the bag or tube, V, substantially as set forth. 

245. — J. A. Letts, of Trumansburg, N. Y., for an Improve- 
ment in Adjustable Carriage Brakes: 

I claim the combination of the lever, M, the crankshaft, L, connecting 
bar, N, made adjustable by means of the plate, T, and bolt, V, the same 
acting on the brake bar, O, and the rubber, W, as described. 

24G. — G. F. Letz, of Chicago, 111., for an Improvement in 
Rolling Iron Shutters: 

I claim, first, The combination in a rolling iron shutter of the curved 
fcnds, s t u, the said ends being fitted together, substantially in the man- 
ner and for the purposes set forth. 

Second, The combination with the hinge joint, s t u, of the pivot rods, 
c, and friction rollers, d, substantially as and for the purpose set forth. 

247. — F. A. Marshall, of Marlborough, Mass., for an Im- 
proved Lamp or Candle Stand: 

I claim the improved lamp or candle stand, as constructed with the 
strut, B, and the spring hook, C, arranged and applied to it substan- 
tially as and for the purpose specified. 

248. — J. J. McComb, of New Orleans, La., for an Improve- 
ment in Iron Ties for Cotton Bales: 

I claim forming the link or tie with an oblong aperture, one end of 
which is arrow-shaped, or rather presents two sides of an equilateral 
triangle ; the design of this arrow-shaped, end being not only to force the 
hoop or bend of the hoop over the slot, which it does with unerring pre- 
cision when the bale expands after being released from the press, but 
also to secure an equal bearing upon the separate parts of the slotted 
side of the tie. 

249. — Alexander Millar, of New York City, for an Improve- 
ment in Cork-cutting Machines: 

I claim the semi-circular knife, G. rockshaft, E, spur wheel, H, 
rack, I, in combination with the reciprocating carriage, ,C and slide 
rest, B, when the same are arranged so as to operate substantially in 
the manner and for the purposes specified. 

250. — C. L. Morehouse, of Jackson, Tenn., for an Improved 
Composition for Lubricating Journals, Axles, &c: 

I claim the lubricating composition described, compounded of the 
materials in the proportions and manner specified. 

251. — Edmund Munson, of Utica, N. Y., for an Improve- 
ment in Machines for Facing and Polishing Millstones : 

I claim, first, The employment or use of the cutters, g', placed in suit- 
able cutter heads, f ', having a rising and falling movement, in connec- 



tion with the rotary millstone shaft, K, arranged for joint operation 
with the cutters, g', substantially as and for the purpose set forth. 

Second, The arrangement of the adjustable frame, U V, and frame, 
Q, substantially as shown, so that the former frames, U V, may be 
ridsedor lowered, and adjusted relatively with the millstone as desired, 
and the latter frame, Q, moved horizontally, so that the f rames, U V, 
may be drawn back from above the surface of the millstone when de- 
sired. 

Third, In connection with the cutters, g', the rotary polisher, B\ 
placed in the frame, V, and arranged substantially as shown, so as to 
be operated by the same belt, C, which rotates the shafts, X X, in the 
frame, U, that assist in operating the cutters, g'. 

Fourth, The arrangement of the sliding pinion, g, on shaft, H, the 
belt, M, wheel, J, on shaft, K, the shaft, G, with its screw, e, and 
wheel, d, and the shaft, F, with its screw, c, and belt, C, passingaround 
the pulleys on the shafts, X X Z, allbeing arranged substantially as and 
for the purpose set forth. 

Fifth, The chuck or holding plate, B*, provided with the radial sock- 
ets, c*, and so arranged as to be applied to the rotary shaft, K, for the 
purpose specified. 

252. — A.J. Meyer, of Buffalo, N. Y., for an Improved System 
of Signalizing : 

I claim the combination of motion with a signal or signals (either day 
or night signals) for out-of-door or field use, as applied to a complete 
system of field signaling in which all letters or figures, or combination 
of letters or figures, are indicated by distinct motions or combinations 
of motions, each motion or combination having a separate and under- 
stood value, substantially as set forth. 

253. — N. F. Newell, of Northbridge. Mass., for an Improve- 
ment in Centering Bars of Iron : 

I cla.im the combination of the chuck with the jaws, operated by 
levers, bar, treadle, &c, described, for the purpose of centering and 
squaring up the ends of material to be turned. 

254. — Titus Powers, of Philadelphia, Pa., for an Improve- 
ment in Locks : 

I claim the employment of the described fence, having arms, i j and 
k, formed substantially as described, when the said fence is so applied to 
a lock that, on attempting to pick the same, one or more of the tumblers 
will so act on the fence as to cause the latter to obstruct the withdrawal 
of the bolt without any strain being exerted on the said tumblers, as set 
forth. 

255. — T. G. Rich, of Milton, Mass., for an Improvement in 
Ankle-supporting Gaiters : 

I claimVthe described ankle-supporting gaiter, in which a series of 
strips or ribs, a,' of whalebone or other suitable pliant material, sur- 
rounds the an.kle, and, by extending above the anklejoint, gives the re- 
quired support to it, substantially in tin? manner set forth. 

256. — C. G. Sargent, of Chelsea, Mass., for an Improved 
Clothes-dryer : 

I claim the arrangement of the rollers, a c, rings, D F, pulleys, J K L 
M,.and rope, I, with the arms, C, braces, E, andswivel head, "H, in the 
manner and for the purposes shown and described. 

[This invention relates to an improvement in that class of clothes- 
drying frames which are so arranged that they may fold up when not in 
use, and be stowed away inc. very compact form. The object of the in- 
vention is to facilitate the adjustment of the reel on its arbor or upright, 
so that the former may be readily raised and lowered and secured at the 
desired hight.] 

257. — Clark Shaw, of East Aurora, N. Y., for an Improved 
Window Stop and Fastener : 

I claim operating thespring stops, i i", by means of the cams, L L', 
and knobs, N, thesamebeing arranged and operated for the purpose 
and as set forth, 

258. — J. B. Slawson, of New Orleans, La., for an Improve- 
ment in Fare Boxes : 

I claim constructing the receiving chamber, C2, of glass plates, ce'd 
d', in the manner and for the purposes substan tially set forth, in com- 
bination with the slide, D, and drawer, B, the whole being constructed 
and operated substantially in the manner and for the purpose set forth. 

259. — J. C. Smith, of Troy, N. Y., for an Improvement in 
Sewing Machines : 

I claim, in combination with the needle bar or its equivalent, the re- 
volving sewing plate, II, with its flexible arm, X, and boss, J, so con- 
structed and arranged as to be rotated or turned by hand in directions 
as desired about the needle and bar as a center of motion, and also hold 
the cloth between the plate and boss when being sewed, being con- 
structed and arranged substantially, and operating in the manner and 
for the purposes as fully described and shown. 

260. — J. S. Smith, of Lowell, Mass., for an Improved Bed 
Bottom : 

I claim my improved manufacture of spring bed foundation or ar- 
rangement of slats, bow springs and hangers, as specified. 

261. — P. F. Smith, of New York City, for an Improvement 
in Neck Ties : 

claim, as a new article of manufacture, the neck tie described. 

262.— G. B. Snider and Jas. Gorton, of Yorkville, N. Y.,for 
an Improved Stove Lining : 

We claim the lining provided with air passages connecting with the 
hot air chamber, in the particular manner and for thepurposeset forth. 

[In some stoves that have their fire pots composed of brick, a space is 
left for the admission of air between the fire pot and the exterior drum. 
This construction requires the employment of an inner drum to serve 
as a supplementary band or pot, in which the brick composing the lin- 
ing are placed. This improvement consists in constructing the stones, 
brick, clay, or other non-conducting substances of which the fire pot 
lining is composed, with air passages in them, thus avoiding the use of 
the innerdrum, and also preventing the air from becoming too highly 
heated.] 

263.— S. C. St. John, of Edmeston, N. Y., for an Improve- 
ment in Locks : 

I claim the combination and arrangement of the plates, H I, spindles, 
D G, provided with the projections, b h', the stationary plate, F, pinion, 
C, and bolt, D, provided with the rack, a, as and for the purpose set 
forth. 

[The object of this invention is to obtain a simple and compact lock, 
which may be cheaply constructed, and therefore be generally adopted, 
and still be burglar proof or unpickable.] 

264. — Frederick Townsend, of Albany, N. Y., for an Im- 
provement in Breech-loading Firearms : 

I claim, first, The combination of the movable thimble, G, the cham- 
ber, a a a a, the recess or packing chamber, e e, between the front end 
of the thimble, G, and the rear end of the bore of the barrel, in the 
manner described and for the purposes set forth. 

Second, The method of forming and maintaining, in the manner de- 
scribed, a gas tight joint by the abrasion of material from the bullet 
against the edge of the barrel and its deposit and compression into a 
variable recess or packing chamber, formed for its reception between 
(he front, end of a movable thimble and the rear end of the bore of the 
barrel. 

265.— A. R. Traber, of St. Martinsville, La., for an Im- 
proved Table Fan : 

I claim the arrangement of the fan, D, in combination with the 
standards, C, table, A, and treadle, E, constructed and operating sub- 
stantially in the manner and for the purpose set forth. 

[The object of this invention is to provide the means for producing a 
draft in any room in which it may be desired, or in any particular por. 
tion of a room, and to allow, at the same time, the person engaged in 
operatingthe fan to do so with perfect ease and to use the hands for 
some other occupation, the operation of the fan requiring only a small 
exertion of the feet.J 

266.— J. G. Treadwell, of Albany, N. Y., for an Improve- 
ment in Cooking Stoves : 

In connection with the damper or valve, H, I claim the plate, J, con- 
s true ted and arranged as and for the purpose specified. 



267. — Emil Trittin, of Philadelphia, Pa., for an Improve- 
ment in Lamps : 

I claim the combination of the flange or projection, O, the diaphragm, 
L L, the air chambers, F and G, the wire gauze guards, H and II', the 
wire gage guard, I, the cover, E, and the tube, S, in the manner and for 
the purpose substantially as described. 

268. — P. L. Weimer, of Lebanon, Pa., for an Improvement 
in Steam Engines : 

I claim the cam-shaped rods, K K', cranks, M M', rod, N, in combin- 
ation with the latches, F F', for the purpose of regulating the project- 
ing length of said latches from the valve stems, B B', for the purpose 
as described and specified. 

269. — Maurice Wesolowski, of New York City, for an Im- 
proved Apparatus for Obtaining Light by Frictional 
Electricity : 

I claim the application and use of bisulphurate of carbon, or any 
other equally inflammable liquid capable of being decomposed and ig- 
nited by an electric spark, and contained in an insulated vessel, in com- 
bination with a frictional electric machine, the whole being arranged in 
the manner andforthe purpose described. 

270. — H. E. West, of Attleborough, Mass., for an Improve- 
ment in Machines for Pressing Bonnets: 

I claim, first, The mold, A, to form the bonnet to be pressed, in com- 
bination with an expansion block, when the same is made in sections 
and each section distended simultaneously by means of a wedged 
block, K, and screw, J, or the equivalents thereof, essentially as de- 
scribed. 

Second, The yoke, P, levers, R R, and hooked arms, S S, in combina- 
tion with the hand wheel, L, when the same are all arranged so as to 
operate simultaneously with the expansion block, M, for the purposes 
and in the manner substantially as set forth. 

Third, In combination with, a block constructed substantially as here. 
in set forth, I claim the elastic covering as and for the purpose de- 
scribed. 

271. — E. H. Wheeler, of Keokuk, Iowa, for an Improve- 
ment in Harvesting Machines: 

1 claim the raking attachment, consisting of the railways, A and B, 
car, D, rake, E, with its arm, o, and roller, i, guide trac'i, F", in combin- 
ation with the revolving concave, J, arm and roller, K, and guide plate, 
L, when arranged and operating substantially as set forth. 

272. — Ross Winans and Thomas Winans, of Baltimore, Md., 
for an Improved Anchor Well and Anchor: 

We claim an anchor well and windlass arranged substantially as set 
forth, for the purpose of enabling the anchor to be hoisted directly into 
the body of the vessel. 

We also claim the combination of an anchor well in the hull of a ves- 
sel with an anchor having a butt of the proper shape to close the orifice 
of the anchor well when the anchor is drawn up. 

273. — P. H. Woolsey, of Andes, N. Y., for an Improvement 
in Shingle Machines: 

I claim the arrangement of the swinging or moving frame, E, with its 
rollers, revolving cutter, guide plate and weight, in combination with 
those of the opposite stationary frame, A, constructed and operated as 
described. 

274. — Linus Yale, Jr., of Philadelphia, Pa., for an Improve- 
ment in Locks: 

I claim, first., Using a revolving tumbler for a bolt, when the same is 
used in the described manner or in an equivalent manner, with jointed 
pins which are the stops or guards. 

Second, Reversing the main plate of a pin lock to answer the purpos 
of an escutcheon, to protect the drawer, &c, from injury by the key. 

Third, The flat plane, n n, on the revolving tumbler, for the purpose 
described. 

Fourth, The part, m, for the purpose described. 

Fifth, The use of a metal keeper, C, when the same has a front plate 
to complete the design of the front of the lock. 

Sixth, The thin curb around the tumbler instead of the ordinary case 
of this class of lock, thereby saving metal and cheapening its construc- 
tion. 

Seventh, Placing the projection, a', or spring chamber opposite the 
bolt hole, so that the drilling thereof may be done from the inside with- 
out making an outward opening. 

Eighth, The use of, in this class o ' lock, flat-ended and close- jointed 
pins with the least possible waste or rounding of corners. 

275. — William Burnett, of Boston, Mass., assignor to Rob- 
ert Burnett, of New York City, for an Improved Steam 
Pressure Gage: 

I claim obtaining an increased or enlarged first motion in pressure 
gages or indicators through the agency of a bar or arm securely and 
rigidly affixed to the elastic medium upon which the pressure acts, a I; a 
point removed from its center or point of greatest direct motion, and in 
such a position that a lateral motion of the free end of said bar or arm 
is induced and employed, through suitable mechanism, to indicate the 
pressure, substantially in the manner and for the purpose herein spe- 
cified. 

276. — J. B. Gibbs, of Boston, Mass., assignor to himself and 
John Pearson, of Roxbury, Mass., for an Improvement 
in Skate Fastenings: 

I claim a skate fastening consisting of the lever, D, pivoted at one 
end to the skate and caught at its other end by a ratchet or equivalent 
fastening; the drawing down and catching of the lever binding or se- 
curing the skate to the foot, substantially as described. 

277. — A. Ransom, of Manheim, N. Y., assignor to himself 
and G. R. Comstock, of Herkimer county, N. Y., for an 
Improved Machine for Turning Boot Legs: 

I claim the series of tubes, T T T T, constructed and combined with 
th<ur rims, R R R 11, substantially as set forth, in combination with 
the sliding base, C, with its holes, f f f f, and stop pin, P, combined 
with spring, S, or their equivalents. 

278. — Levi Short (assignor to himself and C. S. Pierce), of 
Buffalo, N. Y., for an Improvement in Vapor Lamps: 

I claim the heaters, h', formed on the roof of the burner, so that the 
jet of gas shall be between them, thereby securing the blue portion of 
'the flame for heating, and the white portion thereof for light, substan- 
tially as set forth. 

279. — Enoch Weight (assignor to himself, N. G. Simondsand 
J. B. Clapp), of Charlestown, Mass., for an Improve- 
ment in Railroad Chairs: 

I claim my improved mode of constructing the chair body, A, with a 
recess for the reception of the elastic cushion, and applying and arrang- 
ing such elastic cushion and its cap or supporting'plate relatively to the 
recess and with respect to the bearing surface on which the rail rests — 
the whole being as above described and as represented in the accom- 
panying drawings 

280. — M. S. Ballard, of Canton, Ohio, for an Improvement 
in Making Finger Guards for Harvesters: 

I claim the device above described, consisting of the part, A, with its 
jaw, D, shoulder, d', and inclined tongue, E, in combination with the 
part, B, with its jaw, C, and pivot, a, for t he purpose of facilitating 
the manufacture of wrought iron guards or fingers for harvesters, as 
set. forth. 

281. — Lewis Miller, of Canton, Ohio, for an Improvement 
in Making Finger Guards for Harvesters: 

I claim a portable shaping or trueing tool, having the forms of a har- 
vester guard or finger reverse upon it, and in or to which said guard 
may be ciamped by tongs or handles whilst being carried to be heated, 
formed or wrought into shape, to be easily handled, substantially as de- 
scribed. 



28.— D. S. Wagener, of Penn Yan, N. Y., for an Improve- 
ment in Threshing Machines. Patented May 1, I860: 

I claim, in combination with a threshing mechanism inclosed in an 
outer case, and an exhaust or suction fan inclosed in a fan case, the 
communicating trunks or passages which connect them , for the purpose 
of causing all the incoming currents of air to become vehicles for carrying 
and concentrating the dust in the fan case, from whence it is driven to 
any proper depository, substantially as described. 

ADDITIONAL IMPROVEMENT. 

312. — Jasper Johnson, of Genesee, N. Y., for an Improved 
Gate: 

I claim the dropping latch combined with the operating lpver as set 
forth. 
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P. M., of Mo. — There is no metal known which, by being 

laid upon loadstone, will destroy its attractive power. We do not 
know where you can get the laws and regulations of the West Point 
Military Academy. 

C. G., of Texas. — The appearances which led you to sup- 
pose that the eye is a magnet we suspect were produced by muscular 
contract ion. 

\\ V., of R. I.— Your plan for a flying machine is very in- 
genious, as it uses the strongest muscles in the body. No practical 
Hying machine, however, will ever be made to be worked with muscu- 
lar power. It is doubtful whether a msm could sustain himself at all 
by beating the air ; if he could, it would be for only a very few mi- 
mes. The first requisite for the art of (lying is a light engine. 

S. F, J., of N. Y. — Tt is not very important whether you 

build your ice house above ground or below, as your principal reliance 
for the preservation of your ice must be on the thickness and non- 
conducting material of the walls. We have succeeded perfectly with 
a small house below ground. Ventilation and drainage are important. 
(Juurd, especially, against too much ventilation. 

J. D. R., of Pa. — We think your directions for cheese mak- 
ing too incomplete. 
A. S. W., of Conn. — We do not know of any process for 

hardening the surface of finished ironwork without the use of heat. 
The surface of Iron is hardened a little by being rubbed with a bur- 
nishing tool, and the whole mass may be hardened by being rolled or 
hammered while cold. 

(r. H. J. M., of Va.— Your recommendations to inventors to 

substitute rotary for reciprocating motiuii, whenever practicable, we 
cordially indorse. 

W. A. (),, of ,— We shall proceed with your French 

patent with all possible dispatch. We think that, under the circum- 
stances, yon had better hike out a Belgian patent also. 

E. G, A,, of Va. — The improvement which you describe in 

water wheels we do not consider new. We would advise yon, how- 
ever, to have a preliminary examination made at fho Patent Oflice. 
Von had better procure a*eopy of our recent work on the Patent 
Laws. It. contains all the information you want in reference to Pat- 
ent Laws. Send eight three cent stamps. 

S. A. B., of Pa. — You are clearly in the wrong. It has 

been decided in our courts that a patentee of a certain invention — for 
example, a loom for weaving cloth — has an exclusive right to make 
and use such a mill; but he can claim no monopoly in the sale of the 
cloth he manufactures. This, as we understand it, covers the whole 
point of dispute. 

H. & W. , of R. I. — Calling Van der Wey de's pyrometer a 

barometer was simply a mistake of die reporter. 

W. T. L., of N. Y. — Draw a large circle on a floor with a 

piece of chalk, and stand upon the ring, your position representing 
the north pole of the heavens. Now have a live-cent piece laid down 
on tht! floor twofeet forward of you, and very near the olmlk murk, 
to represent the north star. Walk forward along the ring, and you 
will understand how the line of the earth's axis might recede from 
the pr< sent position of the north pole, and still approach the north 
star. Wherever the axis of the earth points, that, for the time being, 
is i he pole of the heavens. 

A. W. W., of Ohio. — We think your trouble arises from 

your supposing that the crank should be at right angles to the line of 
thestrohe when the piston is at the middle of the stroke. This is not 
the case. To ascertain the two points in the revolution of the crank 
when the piston will be at the middle of the stroke, describe a circle 
with the radius of the crank, then draw a line through the center 
thereof, and from a point on this line at a distance from the said cen- 
n>r, equal to the length of the connecting rod, describe an arc through 
the said center, and the point where this arc cuts the circle will rep 
resent the desired points in the revolution. 
IT. A. W., of N. Y. — Laughing gas is the protoxyd Of nitro- 
gen. Il is prepared by applying a moderate heat to pure nitrate of 
ammoniain a retort. It. p;\sses oil' from the retort in a state of gas, 
and may be collected over water in a suitable vessel. This gas is 
colorless, and has a faint smell, with a sweetish taste. By weight, it 
contains 8 parts of oxygen and 14 of nitrogen. Its action on the hu- 
man system, when inhaled is peculiar. In most cases, it causes agree- 
able sensations — a sense of lightness, a brilliant (low of ideas, and a 
tendency to laughter. The properties of this gas were first discovered 
by Humphrey Davy, who experienced such peculiar sensations from 
respiring it that he declared "the atmosphere of Paradise must be 
composed of it,.'' It. is somewhat dangerous to inhale, as it causes a 
rush of blood to the brain. 



Money Received 
At the Scientific American Office on account of Patent 

Office business, for the week ending Saturday, Feb. 2, 1861 : — 

H. N. D., of Out, $30; W. 0. W., of III., $25; J. II. S., of N. Y., $55; 
D. P., of N. Y., $30; F. 0. S., of R. I., $30; T. J. L., of Pa., $:30; W 
T. A., of Iowa., $20; T. & R., of N. J., $75; C. W. T., of Pa., $25; W 
& J., of Mich., $55; T. O. Z., of Pa., 30; A. A., of III., $40; N. & S., of 
Conn., $25; A. L., of Mich., $25; P.J. A Sons, of Conn., $125; J. 0. 
T., of III., $30; B. W. If., of Mass., $30; O. C, of III., $20; S. & S., of 
N. Y., $25; S. J., of N. J., $25; J. E. S., of N. Y.,$25; 0. <t N., of N. 
Y., $295; .1. A. P., of N. Y., $30; S. M. D., of Tenn., $25; W. II. G.,of 
Maine, $25; F. R. W., of Pa., $30; A. V. R., of Ohio, $25; O. 0., of 
Iowa, $25; E. E. C, of R. I., $30; V. R., of Mass., $10; A. L. B., of 
Mass., $30; S. L. A., of N. Y., $25; J. A., of Maine, $25; J. McO. Q., 
of Mass., $30; T. & E., of Pa., $20; S. F., of Pa., $110; ,1. E. E., of N. 
Y., $30: G. G. S-, of Mass., $25: C. E. H., of Conn., $100; E. D. S., of 
Conn., $30; J. C. E., of N. Y., $30; N. A. R., of Vt., $30; A. G. S., of 
N. Y., $30; W. B. B., of Conn., $55; J. L. & J. R. P., of Mich., $25; J. 
M. II., of Miss., $291; B. T. M., of N. Y., $30; ,1. D., of N. Y., $25; G. 
N., of N. Y., $30; G. I,., of Mich., $25; H. E., Jr., of Pa., $30; A. A. 
B., of N. Y., $30; W. H., of Va., $25; E. B. C, of III., $30; I. D. S-, of 
N. Y., $25. 



Specifications, drawings and models belonging to parties 

with the following initials have been forwarded to the Patent Oflice dur- 
ingthe weekending Feb. 2, 1861:— 

F. O. S., of R. I.; W. II. G., of Maine; J. L. & J. R. P., of Mich.; C. 
W. T., of Pa.; J. M. W., of N. Y. ; E. O., of Oonn.; W. II., of Va. ; J- 
D.,of N. Y. ; A. C., of Mich.; S. M. D., of Tenn.; J. A. P., of N. Y.; 
E. A. D., of Mass.; E T. F., of Mo.; J. H. J., of N. Y. ; J. F., of Pa. 
(3 cases); T. & E., of Pa.; J. L. A., of N. Y. ; J. A., of Maine: S. A S., 
of X. Y.; O. O., of Iowa; A. V. R., of Ohio; I. D. S., of N. Y.; M. J., 
of N. Y.; Z. F.,of Mo.; E. D. K., of N. Y. ; X. & S., of C»nn. : G. L., 
of Iowa. 



Important Hints to Our Readers. 

Back Numbers and Volumes of the Scientific Ameri- 
can. — Volumes I., II. and III. (bound or unbound) may be had at this 
oflice and from u.11 periodical dealers. Price, bound, $1.50per volume* 
by mail, $2 — which includes postage. Price in sheets, $1. Every me- 
chanic, inventor or artisan in the United States should have a com- 
plete set of this publication for reference. Subscribers should not 
fail to preserve their numbers for binding. 

Binding. — We are prepared to bind volumes, in handsome 

covers, with illuminated sides, and to furnish covers for other bind- 
ers. Price forbinding, 50 cents. Price for covers, by mail, 50 cents ; 
by express or delivered at the oflice, 40 cents. 



SATES OF ADVERTISING. 

Thirty Cents per line for each and every insertion, payable in 
udvance. To enable all to understand how to calculate the amount they 
must send when they wish advertisements published, we will explain 
that ten words average one line. Engravings will not be admitted into 
our advertising columns; and, as heretofore, the publishers reserve to 
themselves the right to reject any advertisement sent for publication. 



IMPORTANT TO INVENTORS. 

rpHE GREAT AMERICAN AND FOREIGN PATENT 

A. AGENOY.— Messrs'. MUNN & O*., Proprietors of the Scientific 
Amkrican inform their patrons that they are still engaged in preparing 
specifications and drawings and attending to the wants of inventors in 
every department before the Patent Oilice, such as Extension's, Appeals, 
Interferences, correcting imperfect papers submitted to the Patent Oflice 
by inconrpetent persons, examining into the novelty of inventions, 
arguing rejected cases, <fcc. The long experience Messrs. MUNN & CO. 
have had in preparing specifications and drawings, extending over a 
period of sixteen years, has rendered them perfectly conversant with 
the mode of doing business at the United States Patent Oilice, and with 
the greater part of the inventions winch have been patented. Informa- 
tion concerning the patentability of inventions is freely given, without 
charge, on sending a model or drawing and description to this oilice. 

Consultation may be had with the firm, between nine and four 
o'clock, daily, at their Principal Office, No. 37 Park-row, New 
York. We have also a Branch Office in the City of Washington, on 
the corner of F and Seventh-streets, opposite the United States Pat- 
ent Oilice. This oilice is under the general superintendence of one ot 
the tirm, and is in daily communication with the Principal Office in New 
York, and personal attention will be given at the Patent Oilice to all 
such eases as may require it. Inventors and others who may visit 
Washington, having business at the Patent Oflice, are cordially invited 
to call at their office. 

Messrs. MUNN <fc CO. are very extensivelyengagedin the preparation 
and securing of Patents in the various European countries. For the 
transaction of this business they have Offices at Nos. 66 Chancery Lane, 
Liindon; 29 Boulevard St. Martin, Paris; and '26 Rue des Eperonniers, 
Brusssels. We think we may safely say that seven-eighths of all the 
European Patents secured to American citizens are procured through 
our Agency. 

Inventors will do well to bear in mind that the English law does not 
limit the issue of patents to inventors. Any one can take out a patent 
in Great Britain. 

A pamphlet of information concerning the proper course to be pursued 
in obtaining patents through their Agency, the requirements of the 
Patent Oflice, -fee, may be had gratis upon application at the Principal 
Oilice, or either of the Branches. Tliey also furnish a Circular oi 
Information about Foreign Patents. 

The annexed tetters, from the last three Commissioner of Patents, 
we commend to the perusal of all persons interested in obtaining pat- 
ents: — 

Messrs. Munn & Co. : — I take pleasure in stating that, while I held 
the oflice of Commissioner of Patents, more than one-fourth of all 
the business of the office came through your hands. I have no 
doubt that the public contidence thus indicated has been fully deserved, 
as I have always observed, in all your intercourse with the Oflice, a 
marked degree of promptness, skill and fidelity to the interests of your 
employers. Yours, very truly, 

CIIAS. MASON. 

Immediately after the appointment of Mr. Holt to the oflice of Post- 
master-General of the United States, he addresssed to us the subjoined 
very gratifying testimonial:— 

Messrs. Munn <fc Co.:— It affords me much pleasure to bear testimony 
to the able and efficient manner in which you have discharged your 
duties of Solicitors of Patents while I had the honor of holding the oilice 
of Commissioner. Your business was very large, and you sustained 
(and, I doubt not, justly deserved) the reputation of energy, marked 
ability and uncompromising fidelity in performing your professional 
engagements. Very respectfully, 

Your obedient servant, J. HOLT. 

Messrs. Munn & Co. : — Gentleman : It gives me much pleasure to say 
that, during the time of my holding the oflice of Commissioner of Pat- 
ents, a very large proportion ot the business of inventors before the Pat- 
ent Oflice was transacted through your agency, and that I have ever 
found yo'i faithful and devoted to the interests of vour clients, as well 
as eminently qualified to perform the duties of Patent Attorneys with 
skill and accuracy. Verv respectfully, 

Your obedient servant, WH. D. BISHOP. 

Messrs. Munn <fc Co. cordially invite persons visiting the city, or resi- 
dents, to call at their spacious oifices, No. 37 Park -row, and examine the 
models which are on exhibition, or refer to the works of reference con- 
tained in their library, access to which can be had at all hours. 

Inventors can communicate in German, French, Spanish, or nearly 
any other language, in soliciting information from tins niiice. Circulars 
of information regarding the procuring of patents, printed in German, 
may be had on application. 

Communications and remittances should be addressed to 

munn & CO., 

Publishers, No. 37 Park-row, New York. 

T3LAN1NG MILL MACHINERY FOR SALE— JOHN 

JL GIBSON, of Albany, N. Y., having sold the premises occupied 
by his planing and sawmills in that city, now offers lor sale, at low 
pi'ioes, and in lots to suit purchasers, all the machinery, consisting 
of one 80-horse horizontal steam engine, 4 steam boilers (two lines 
each), 5 Woedworth pinning machines, upright and circular saws for 
re-splitting lumber, line-shiiftiug and pnllevs, leather belting, circular 
saw benches, lumber trucks, Ac. Address" JOHN GIBSON, Box 531, 
Albany, N. Y. 7 2* 

QTEAM PRESSURE GAGES, VACUUM GAGES, WATER 

KJ gages, Scotch tubes, patent gage cocks, indicators for ascertaining 
the working horse-power of steam engines, Ashcroft's low wateralarm, 
steam whistles, <fcc Send for prices. E. BROWN, No. 311 Walnut- 
street, Philadelphia, Pa. 1* 

TO INK MANUFACTURERS.— RECIPE TO MANUFAC- 
ttire inks of every description — writing, colored, indelible, mark- 
ing, printing, China, Ac., inks (140 recipes); price $10. Professor II. 
DUSSAUCE, Chemist, N ew Lebanon, N. Y. 1* 

BRYANT'S COPYING INSTRUMENTS FOR ENLARG- 
ing or reducing pictures from two to nine times with positive 
accuracy, including photographs, a nibrotypes, and drawings from 
nature. Price $1, and 24 cents extra for postage. Address E. K. 
BRYANT, Ballardvale, Mass. 7 2* 

EESPONSIBLE AGENTS WANTED TO SELL RIGHTS 
for patented agricultural machines, already very popular; also 
licences granted to manufacture them. For circulars address Box 75, 
Stamford, Conn, 7 3* 



PATENT LAWS OF THE UNITED STATES, WITH 

X. other information of importance to Inventora, Patentees and As- 
signees. 

JUST ISSUED, 

A work of over 100 pages, containing the Patent Laws of the United 
States, with all the information furnished from the Patent Oflice rela- 
tive to the mode of applying for patents, forms of specifications, caveats, 
re-issues, additional improvements, assignments, &,c; the rules for 
taking testimony in cases of interference and extensions, with sugges- 
tions of importance regarding the rights of patentees, how to mark their 
patented machines, the penalty for neglecting to put on the correct 
date, and other information of importance to every inventor, patentee 
or assignee in the United States. 

The work also contains an epitome of the laws of foreign countries 
with directions how to secure inventions abroad. 

This hand-book has been carefully prepared by the editors of the 
Scientific American, and it is believed contains more information 
of practical importance to persons who wish to secure patents, or who 
own patents, or work under a license, than any other publication of a 
like nature which has ever been published. 

Price, single copies, by mail, 25 cents; five copies for$l; fifty copies 
for $8. 

MUNN <fe CO., 
Publishers of the Scientific American, 

No. 37 Park row, New York. 

alFFARD'S BOILER INJECTOR— FOR SUPPLYING 
water to boilers by direct pressure of steam without the interven- 
tion of any machinery. The attention of engineers and others interested 
is invited to these newly invented instruments, now on exhibition and 
for sale by CHARLES W. COPELAND, No. 122 Broadway, New York. 
24 13* 

OIL ! OIL ! OIL !— FOR RAILROADS, STEAMERS, AND 
for Machinery and Burning. — Pease's Improved Machinery and 
Burning Oil will save fifty per cent, and will not gum. This Oil pos- 
sesses qualities vitally essential for lubricating and burning, and found 
in no other oil. It is offered to the public upon the most reliable, thor- 
ough and practical test. Our most skillful engineers and machinists 
pronounce it superior to and cheaper than any other, and the only oil 
that is in all cases reliable and will not gum. The Scientific Amkrican, 
after several tests, pronounces it "superior to any other they have ever 
used for machinery." For sale only by the Inventor and Manufacturer, 

F. S. PEASE, 
No. 61 Main-street, Buffalo, N. Y. 
N. B.— Reliable orders filled for any part of the United States and 
Europe. 18 13 
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AYDEN SANDERS & CO., NO. 306 PEARL-STREET, 

a _m_ New York, manufacture every variety of brass work for portable 
steam engines, whistles, valves, oil cups, gagecocks, &c. 21 13* 

f>(\ AAA POUNDS PRESSURE BY ONE MAN'S 

\J \J • \J \J Yj exertion and an instantaneous back motion. — Mil- 
ler's improved Portable Press for hay, tobacco, cotton, hemp, or any 
article that requires packing, having taken the Silver Medal at the New 
Jersey and New York Slate Fairs in 1860, is now offered To the public on 
reasonable terms, and warranted to give satisfaction. Address DAVID 
L. MILLER, Madison, N. J. 4 6* 

SOLID EMERY VULCANITE.— WE ARE NOW MANU- 
facturing wheels of this remarkable substance for cutting, grind- 
ing and polishing metals, that will outwear hundreds of the kind com- 
monly used, and will do a much greater amount of work in the same 
time, and more efficiently. All interested can see them in operation at 
at our warehouse, or circulars describing them will be furnished by 
mail. 

NEW YORK BELTING AND PACKING CO., 
1 13 Nos. 37 and 38 Park-row, New York. 

CL. GODDARD, AGENT, NO. 3 BOWLING GREEN, 
• New York. Only manufacturer of the Steel Ring; and Solid 
Packing Burring Machines and Feed Rolls for Wool Cards, &c. 25 26* 

IRON PLANERS, ENGINE LATHES, AND OTHER 
Machinists' Tools, of superior quality, on hand and finishing, and 
for sale low; also Harrison's Grain Mills. For descriptive circular ad- 
dress New Haven Manufacturing Company, New Haven, Conn. 1 26* 

11HE HOUSEHOLD JOURNAL— THE FAVORITE 
Family Paper, is published weekly, price 3 cents; and in monthly 
parts, price 13 cents. Contains an immense quantity and variety of 
the bestreading matter, beside two pages of music. The New York 
"Tribune" says; ■'•The HOUSEHOLD JOURNAL is a very hand- 
some paper of 16 pages. It is not only very handsome, but very inter- 
esting, and filled with matter well suited for family readers." $1.50 a 
year. Sold by all newsagents. Publishers— A. H'ARTHILL 
No. 20 North William-street, New York. 



PHOTOGRAPHIC— COMPLETE FIRST CLASS OUT- 
Jits, $30, for portraits and views on glass and paper. Full in- 
structions free to purchasers. Stereoscope and view cameras. Cata- 
logues one stamp. C. J. FOX, No. 681 Broadway, New York. 7 2* 

I WOULD RESPECTFULLY INFORM MY FRIENDS 
and the public that I am prepared to furnish them with my 
hydraulic jacks and punches as usual. All orders must be addressed to 
R. DUDGEON, No. 24 Columbia-street, as I have no connection with 
any other parties. 7 3* 

CLINTON WIRE CLOTH COMPANY— MANUFACTUR- 
ers of Power Loom Wire Cloth, for threshing machines, fan mills, 
grain assorters, rice mills, locomotive spark-arresters, and all other 
uses, of a superior quality. Contracts made with the trade and large 
consumers, on such terms that they will find it to their interest to take 
their supply from us. Our trademark — " Power Loom Wire Cloth." 
C. H. WATERS, Agent and Treasurer 
2 14* Clinton, Mass. 

TJUM1LY NEWSPAPER.— A MAMMOTH PICTORIAL, 

I in its sixth volume, with 300,000 constant readers; first and only 
successful paper ever established by a lady ; largest, handsomest and 
best in the world for only 75 cenU a year. Agents wanted; ladies, 
teachers or postmasters. Specimen copies and particulars mailed free. 
Address MARIE LOUISE HANKINS A CO., New York. 6 5* 

SCIENTIFIC REPORTING.— PATENT SUITS, INVOLV- 
ing questions of science or mechanics, "reported verbatim: sci- 
entific lectures, or the proceedings of scientitic societies, either re- 
ported in full or condensed, by HENEY M. PARKHURST, of the firm 
of Burr <fc Lord, Short-hand Writers and Law Reporters, No. 121 
Nassau-street, New York. ltf 



PORTABLE STEAM ENGINES— 6, 8 AND 10-HORSE, 
at $500, $625 and $780. For sale by S. C. HILLS, No. 12 Piatt- 

street, New York. 1 e3w 

BOILER PLATE PUNCHES. — RUST'S PATENT, 
manufactured and sold by the proprietor of the patent, S. O. 
HILLS, No. 12 Platt-street, New York. Price $150. 1 em 



STEPHENS' DYES FOB STAINING INFERIOR WOOD 
to imitate black walnut, mahogany, satin wood, rosewood, or oak. 
Specimens and prospectuses sent to all parts of the Stales on receipt of 
15 cents. C. J. REILLY, No. 70 William-street, New York. 1 8» 



"VTEW SHINGLE MACHINE— THAT WILL RIVE AND 

J.™ Shave 2-4,000 Shingles in a day, for sale by S. C. HILLS, No. 12 
Platt-street, New York. 1 tf 

WOODWORTH PLANERS— IRON FRAMES TO PLANE 
18 to 24 inches wide, at $90 to $110. For sale by S. 0. HILLS, 
No. 12 Platt-street, New York. 1 tf 

A MESSIEURS LES INVENTEURS— AVISIMPORTANT. 
Les Inventeurs non familiers avec la langue Anglaise et qui prt>- 
fereraient nous commimiquer leurs inventions en Francais, peuvent 
nous adresser dans leur langue natale. Envoyez nous un dessin et 
une description concise pour notre examen. Toutes communications 
seront recues en confidence. 

MUNN & Co., Scientific American Office, No. 37 Park-row, New 
York. 
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1 Q£J1 —THE NEW YORK EVAXUELIST, ONE OF 

XOl/1.1 the oldest, largest, ami best religion » and fa mil v news- 
papers in the United States. It lias been established more than thirty 
years. Among its regular contributors are some of the ablest writers in 
the country. It furnishes all ihe news of the week ;i.nd notices of new 
books. Its Agricultural Department is read with interest bv farmers 
and all who are fond of gardening, while its full ami excellent, Children's 
Department is the special delight of the circle at home. Ii is thus a 
complete family newspaper. Bui its chief distinction is as a religious 
journal, giving from week to week the latest, and. fullest religious in- 
telligence, reports ot revivals of religion of the .Fulton-street Prayer 
Meeting, and other religious movements in all parts of our country . It 
has also a large foreign correspondence, publishing letters from Great 
Britain and the continent, and from missionaries near the scene of war 
in Syria and China, and in other parts of the world. 

TERMS.— Many years ago, when but half as large, the price was two 
dollars and a half; now tin- size has been doubled, but the price has 
been reduced to only Two Dollars a Year ! This, with the amount of 
religious reading, furnished from week to week, inakns it cheaper than 
any trad. As the proprietors wish to extend the circulation of THE 
EVANGELIST more widely and rapidly than ever, they are induced to 
make the following unusual offer:— To those who obtain new subscrib- 
ers : To each person who sends one new name, with the pay in advance, 
51} cents; to one who sends three names, 75 cents each;" to one who 
Sends five new names or over, $1 each. Specimen copies sent free of 
charge. Send for a copy. 

Now is the lime io subscribe for all who wish a truly religious news- 
paper. Not- one just sprinkled with religious intelligence while, its 
columns lire chiefly given up to political and party harangues, find to 
conlrihutions <u' writers who openly sneer at evangelical religion, bui a 
paper that aims lo promote the gnread of the Gospel, to enforce the 
teachings of the pulpit, and lo aid parents in the religious training of 
their children; a. paper lit to he read on the Sa.bbath.day ; one thai a 
father may place in the hands of his children in confidence, not fearing 
that ii will secretly undermine their faith, or destroy their respect for 
sacred things, bui which will rather help him to lead'them to God. 

Published bv FIELD & CRAIGHEAD, No. 5 Reekuiau-street, New 
York. 1 



rpi-IE MECHANICS', MACHINISTS' AND ENGINEERS' 

X PRACTICAL BOOK OF REFERENCE ; containing tables and 
formula; for use in superficial and solid Mensuration, strength and 
weight ni; Materials, Mechanics, Machinery, Hydraulics, Hydrodynam- 
ics, Marine Engines, Chemistry, and miscellaneous Recipes — adapted 
to and for the use of all classes' of Practical Mechanics — together with 
Hie ENGINEERS 1 FIELD BOOR, containing formula: for the various 
methods of running and changing Lines, locating Side Tracks and 
Switches, Ac, Ac; tables of Radiiand their Logarithms; Natural and 
Logarithmic Versed Sines and External Secants; Natural Sines and 
Tangents to every degree and minute of the Quadrant; and Logarithms 
of Natural Numbers, from 1 to 10,000. By Charles Has leu, Civil En- 
gineer; edited by Charles YV. Hackley, Professor of Mathematics in 
Columbia. College, New York city. Although there sire no lack of works 
purporting to contain valuable information for the use of the class to 
which this volume is addressed, yet we have no hesitancy in saying that 
noshing of the kind hit herto published in this country contains so much 
and so valuable information as this. The opinions of prominent scien- 
tific and mechanical journals fully sustain our assertion. The work has 
also achieved a high reputation, abroad, and in England, ranks with the 
best productions of their own engineers. There are two styles of bind- 
ing: Morocco, gilt edges, poeketbook form, with i ucks, $2.50; and plain 
Morocco, marble edges, without tucks, $1.75. For a club of not less 
than six, and up to twelve, we will furnish the former at $2, and the lat- 
ter at. $1.25, with an extra copy, bestsiyhs ($2.50), to the getter up of the 
club. For twelve copies, and up to twenty, we will furnish them at 
$1.75 and $1.13, with the extra copy, as before; and for' an order of over 
twenty, we will supply theia-at $1.50 and $1, with the extra copy. There 
is scait'-ely a machine shop in the country in which a club of six or 
mine cannot be obtained with a little effort. If ordered bv mail, ten 
cents extra for each copy must be sent to pay postage. A specimen 
copy (best style) and circulars will be sent, postpaid, for $2. 

W. A. TOWNSEND & CO., Publishers, 
6 2 No. 46 Walker-street, New York city. 



POPULAR LECTURES BY DISTINGUISHED MEN— 
These lectures have lately appeared in the following numbers of 
the HOUSEHOLD JOURNAL, any of which can now be had at the 
price of three cents ciich: — 

" Man and Climate," by Bayard Taylor, in No. 20. 

11 A Day in the Alps," by Rev. T. L. Cuyler, in No, 21. 

" Little Things," by Rev. Dr. Storrs, in No. 19. 

" The Equatorial Regions in Africa," by Af. DuChaillu, in No. 18. 

" Life in the Arctic Regions," by Bn.va.rd Tavlor, in No. 16. 

" Social Responsibilities," by John B. Gongh. in No. 12. 

" Young America," by Rev.'lI.YV". Beecher, in No. 11. 

" Brazil a.nd the Brazilians," by Rev. J. O. Fletcher, in No. 10. 

The foregoing lectures were all reported bv one of the best phono- 
graphic writers specially for the HOUSEHOLD JOURNAL, in which 
theyhave appeared exclusively and in full. They will be followed, 
each week, by others equally instructive ami interesting. Amuugst 
others which will appear shortly are the following: — 

" Algernon Sidney, the Apostle and Martyr of" Popular Liberty," by 
Rev. Dr. Thompson. 

"The Policy of Honesty," by Geo. W. Curtis. 

On receipt of stamps for the amount, the publishers will forward any 
of the above numbers free bv mail. Address A. IIARTHILL &. CO., 
No. 20 North William-street, New York. 5 4 



rpHE ARCHITECTS' AND MECHANICS' JOURNAL, 

JL the only weekly paper of the kind published in America, and valu- 
able for architects, civil engineers, builders, carpenters, mechanics of 
every denomination, decorators and constructors generally. The best 
literary, artistic and practical talent is employed upon its original arti- 
cles and illustrations. 

11 Altogether the best work of the kind ever published hi our city. "— 
Srieitti fie American. 

" Every arehitectand builder should take this journal, which treats 
so ably of their peculiar occupations." — New York Ei:eniti</ Pout 

Mailed weekly for S3 a year, in advance. Single copies, six cents. 
Publishers, A. HART1IILL & CO., No. 20 North William-street, New 
York. 5 



THE BUILDER IS THE OLDEST, THE BEST, AND 
the most generally useful paper published for the architect, builder, 
engineer, real estate owner, mechanic, or all in any way interested in 
building matters. To subscribers for the present year is presented 
gratis, the magnificent large steel plate engraving of 

THE PALACE OF WESTMINSTER, 
the most splendid public building of modern times, worth of itselfmore 
thrill twice; the price of a year's subscription. 
Published weekly. Price $3 a year. 

MARCUS B. MONCK, Publisher, 
6 2* No. 89 Nassau-street (Sun building), New York. 

THE AMERICAN ENGINEER— A WEEKLY JOURNAL, 
devoted to the interests of Marine, Locomotive and Stationary En- 
gineers. This paper, now in its second volume, contains full reports of 
the American Engineers' Association, and original articles upon steam 
and steam machinery. It, is published by a large house hi New York, 
and will be permanent, whether pecuniarily successful or not. It is 
now Ihe only engineers" paper in the United States. 
John C. Mkuuiaai, Editor, No. 2 Nassau-street. 

W. H. G1LSON, Publisher, No. 86 Cedar-street, 
G tf New York city.__ 

DESIGNS AND PRACTICAL EXAMPLES IN BUILD- 
ING AND CARPENTRY.— In four parts, all bound in one 
vulume, and containing thirty-two full page plates, beautifully printed 
on line paper; with full description of each plate, written expressly for 
this work by one of the editors of THE ARCHITECTS' AND ME- 
CHANICS' JOURNAL. This work presents the cheapest collection of 
valuable designs and practical examples ever published in this or any 
other country. On receipt oi' the price ($1), the volume will be mailed 
free to anv address by the publishers. 

A. HARTHILL & CO., No. 20 North William-street, New York. 



WOMEN OF NEW YORK — A CURIOUS NEW BOOK 
of female characters in the city, written by a lady. Very inter- 
esting and strictlv moral; 400 pages; 50 engravings (portraits of 36 liv- 
ing women); fancy binding. Mailed free for $1. Agents wanted; 
ladies, teachers or postmasters. Description of book and particulars 
mailed free. Address HANKINS & CO., New York. 6 4* 
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OMES FOR THE INDUSTRIOUS, 



OPPOSITION TO PATENT EXTENSIONS.— THE UN- 
dersigned give special attention to conducting opposition to the 
Extension of Patents. Refer to all the Patent Lawyers of New York 
city. B. & S. D. COZZENS, 

6 2 Post Office Bos No. 2,953 New York city. 



IN THE 

GARDEN STATE OF THE WEST. 

THE 

ILLINOIS CENTRAL RAILROAD COMPANY 

HAVE FOR SALE 

1,200,000 ACRES OF RICH FARMING LANDS, 

in 

TRACTS OF FORTY ACRES AND UPWARD, 

on 

LONG CREDIT AND AT LOW PRICES. 

The attention of the enterprising and industrious portion of the com- 
munity is directed to the following statements and liberal inducements 
offered them by the 

ILLINOIS CENTRAL RAILROAD COMPANY, 

which, as they will perceive, will enable them, by proper energy, per- 
severance and industry, to provide comfortable homes for themselves 
and families, with, comparatively speaking, very little capital. 

I. LANDS OF ILLINOIS. 

No state in the Valley of the Mississippi offers so great an inducement 
to the settler as the State of Illinois. There is no portion of the world 
where all of the conditions of climate and soil so admirably combine to 
produce those two great staples— corn and wheat— as the prairies of 
Illinois. 

II. EASTERN AND SOUTHERN MARKETS. 

These lands are contiguous to a railroad 700 miles in length, which 
connects with other roads, and navigable lakes and rivers, thus afford- 
ing an unbroken communication with the Eastern and Southern mar- 
kets. 

III. RAILROAD SYSTEM OF ILLINOIS. 

Over $100,000, 000 of private capital have been expended on the railroad 
system of Illinois. Inasmuch as part of the income from several oi 
these works, with a valuable public fund in lands, go to diminish the 
State expenses, the taxes are light, and must, consequently, everyday 
decrease. 

IV. THE STATE DEBT. 

The State debt is only $10,105,398.14, and, within the last three years 
has been reduced $2,959,746.80; and we may reasonably expect that in 
ten years it will become extinct. 

V. PRESENT POPULATION. 

The State is rapidly filling up with population ; 868,026 persons having 
been added since 1850, making the present population 1,719,496— a ratio 
of 102 per cent in ten years. 

VI. AGRICULTURAL PRODUCTS. 

The agricultural products of Illinois are greater thanthoseof any 
other State. The products sent out during the past year exceeded 
1,500,000 tuns. The wheat crop of 1860 approaches 35,000,000 of bushels, 
while the corn crop yields not less than 140,000,OOO i> bushels. 

VII. FERTILITY OF THE SOIL. 

Nowhere can the industrious farmer secure such immediate results 
for his labor as upon these prairie soils, they being composed of a deep, 
rich loam, the fertility of which is unsurpassed by any on the globe. 

VIII. TO ACTUAL CULTIVATORS. 

Since 1854, the companyhave sold 1,300,000 acres. They sellonly to 
actual cultivators, and every contract contains an agreement to culti- 
vate. The road has been constructed through these lands at an expense 
of $30,000,000. In 1850, the population of the forty-nine counties 
through which it passes was only 335,593, since which 479,923 have been 
added, making the whole population 814,891— a gain of 143 per cent. 

IX. EVIDENCES OF PROSPERITY. 

As an evidence of the thrift of the people, it may be stated that 600,000 
tuns of freight, including 8,600,000 bushels of grain and 250,000 barrels 
of flour, were forwarded over the line last year. 

PRICES AND TERMS OF PAYMENT. 

The prices of these lands vary from $6 to $25 per acre, according to 
location, quality, &c. First-class farming lands sell for about $10 or 
$12 per acre; and the relative expense of subduing prairie land as com- 
pared with wood land is in the ratio of 1 to 10 infavorof the former. 
The terms of sale for the bulk of these lands will be 

ONE YEAR'S INTEREST IN ADVANCE, 

at six per cent per annum, and six interest notes at six percent, payable 
respectively in one, two, three, four, five and six years from date of 
sale; and four notes for principal, payable in four, five, six and seven 
years from date of sale; the contract stipulating that one-tenth of the 
tract purchased shall be fenced and cultivated, each and every year, for 
live years from the date of sale, so that, at the end of live years, one-half 
shall be fenced and under cultivation. 

TWENTY PER CENT WILL BE DEDUCTED 

from the valuation for cash, except the same should be at six dollars per 
acre, when the cash price will be five dollars. 

Pamphlets descriptive of the lands, soil, climate, productions, prices, 
and terms of payment, can be had on application to 

J. W. FOSTER, Land Commisioner, 

Illinois Central Railroad, 
Chicago, 111. 
For the names of the towns, villages and cities situated upon the 
Illinois Centrai Railroad, see pages 188, 189, 190, Appleton's Railway 
Guide. 



SEMI-STEEL. 

QEMI-STEEL LOCOMOTIVE TIRES, FIRE-BOX AND 

tO Tube Sheets, and Boiler Plates. 

Warranted fifty per cent stronger and more durable than the best 
Low Moor qualities of iron. 

TIRES — Rolled, blocked and welded to fit any given diameter of 
center. 

PLATES — Rolled and cut to any pattern and size ordered. 

Rolled and Hammered Bars, Axles and Forgings of same metal. 

Any further information desired will be furnished, and all orders 
promptly executed, upon application. 

Manufactured by CORNING, WINSLOW & CO., 

1 13* Albany Iron Works, Troy, N. Y. 



PORTER'S IMPROVED GOVERNOR. 
The reputation of these governors is well established. Parties 
troubled with unsteady power may send for them in entire confidence. 
They never fail. 

The numerous valves in use are all equally good, if well made; the 
form of the opening is immaterial. The governors are warranted to 
work perfectly with any and all valves, which move freely and close 
tolerably tight. 

A style is made expressly adapted to waterwheels, to which they will 
give a perfectly uniform motion, under any variation of re-sistance. 

I have long done with troubling my customers for certificates; but am 
able to refer to a large number of parties now using this governor in a 
majority of the States of the Union. 

Twill send a governor to any responsible party fortrial. If it does not. 
operate perfectly it may be returned. 

A liberal discount to the trade, whose orders will always be promptly 
filled. 

CHARLES T. PORTER, 
No. 235 West Thirteenth-street, corner of Ninth-avenue, 

1 13 New York City. 

THE GRKAT WONDER OF THE AGE. SEAMLESS 
HOSIERY. — Manufacturers of hosiery are requested to examine 
the new machine for the manufacture, of perfect hosiery with calf, heel, 
foot and toe at one and the same operation. This invention havinglieen 
fully completed and in practical operation, the proprietors of the pat- 
ents are now prepared to grant licenses to a limited number of jiiuiiu- 
factuters to manufacture under their patents. The licenses will be 
issued upon such terms as to insure great economy of lime and money, 
besides giving an article far superior foany other in the market. Ad- 
dress, for information, the President of the McNa.ry Knitting Machine 
Company, No. 25 William-street. New York. 7 4 
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SECOND HAND 

SAFES, 



HOWE'S STANDARD 

SCALES. 



01 different makers, for sale Have five patents. Workon balls, 
cheap. Taken in exchange for Warranted to give entire satisfae- 
Lillie's chilled and wrought iron Lion, or taken back without charge. 
safes. } 

Send for circulars of scales and sales. 

JOHN HOWE, Jr., Maker, Brandon, Vt. 

FRANK E. HOWE, No. 203 Broadway, first block below the Astoi 
House, New York. 



STOVER MACHINE COMPANY, NOS. 11 AND 13 
Platt-street, New York. — Manufacturers of and dealers in Stover 
& Collin's Patent Combination Planing Machine; II. D. Stover's Patent 
Eagle Molding and Shaping Machine; also all kinds of wood and iron 
labor-saving machinery; second hand Daniels' planers for sale at re- 
duced prices; railroad supplies, <tc. Send for a catalogue. 1 



TRAVELING AGENT.— PATENTEES, MANUI'AC- 
hirers, or any respectable business, wanting »■ reliable, energetic 
traveling agent, call address, with particulars, till March 15th, Special 
Agent, Walton, New York. 7 2« 



$3 



A DAY.— FEMALE AGENTS WANTED AT HOME 

or to travel on salary or commission. Particulars mailed free. 
Address HANKINS & CO. New York. 6 6* 



MACHINE BELTING, STEAM PACKING, ENGINE 
HOSE.— The superiority of these articles, manufactured of vul- 
canized rubber, is established. Every belt will be warranted superior 
to leather, at one-third less price. The Steam Packing is made in every 
variety, and warranted to stand 300 degs. of heat. The Hose never needs 
oiling, and is warranted to stand any required pressure; together with 
all varieties of rubber adapted to mechanical purposes. Directions, prices, 
Ac, can be obtained by mail or otherwise at our warehouse. NEW 
YORK BELTING AND PACKING COMPANY. 

JOHN H. CHEEVER, Treasurer, 
1 13 Nos. 37 and 38 Park-row, New York. 

SPECIAL NOTICE TO RAILROAD MANAGERS, 
Steamboat and Millovvners, and other parties using Lubricating 
Oils.- -The undersigned beg leave to offer a Lubricator, guaranteed to be 
equal to the best No. 1 Lard Oil, at 40c. per gallon, delivered at Pitts- 
burgh, Pa. The article is used as it comes from the well, without mix- 
ture or preparation of any kind, thereby insuring uniformity in quality. 
The following, among many other parties, are using the article exten- 
sively, and can be referred to for information as to its qualities:— I'enn- 
svlvania R. R. Co.; Cleveland A Pittsburgh R. R. Co.; Pittsburgh, Fort 
Wayne & Chicago R. R. Co.; Pittsburgh & Cornellsville R. R. Co. 

Please send for a barrel of it for trial, for which no charge will be 
ma,de unless it gives entire satisfaction. Address UNION OIL COM- 
PANY, No. 50 Wood-street, Pittsburgh, Pa. 

TIIOS. II. LANE, Agent. 
Please read the following certificate: — 

Pennsylvania R. R. Co., Superintendent's Office, 
Western Division. 
Thos. II. Lank, Esq., Agent Union Oil Co.— Dear Sir: — We have been 
using your Oil exclusively for some weeks past for lubricating purposes 
on engines and cars (passenger and freight), and have found it fully 
equal to the best No. 1 Lard Oil, and possessing the additional quality ot 
being imaflectec! by extreme cold. I have no hesitation m recommend- 
ing u torailroiiuand other companies using lubricating oils. 

Andrew Carnkga, Supt. ot Western Division. 
Pittsburgh, Pa., Dec. 24, 1860. 4 4* 

AGENTS WANTED EVERYWHERE— TO SELL " CAR- 
pentry Made Easy, or Every Man his Own Builder," and the 
"Elements of Handraihng," the best work extant. 
4 5* JAS. CH ALLEN & SON, Publishers, Philadelpeia, Pa. 



p UILD & GARRISON'S STEAM PUMPS FOR ALL 

\SX kinds of independent Steam Pumping, for sale at Nos. 55 and 57 
First-street, Wiiliainsburgh, L. I., and No. 74 Beekman-street, New 
York. 1 26j GUILD, GARRISON & CO. 



PUMPS ! PUMPS ! ! PUMPS ! ! ! - GARY'S IMPROVED 
Rotary Force Pump, unrivaled for pumping hot or cold liquids. 
Manufactured and sold by CARY & BRAINERD, Brockport, N. Y. 
Also, sold by J. C. CARY, No. 2 Astor House, New York City. 
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8ur Seatfjtung fitr beittfrije (Stffnfeet. 

©ie ttnterseidjneten tjabeit eine 2lnleitung, bie (Srfinbern 
baS SiSei'faalteu angibt, urn ficty il;re ^atente §u ftdjew, I;er* 
auSgegeben,unb uerabfolgen foldje gratis an biefelben. 

(Svfinber, ttetcfye nidjt mit ber englifdjen ©pradje befaitnt 
finb, fonnen it;re SDfcitttyeilungen in ber beutfetyen ©pradje 
madjen. @fis§en bon (Srfinbungen tnit furjen, beutlid) ge* 
fdiriebenen 33eidireibungen beliebe man ju abbreffiten an 

Wlunn fif ©o., 
37*Par£8tott>, mm*9)ovt. 

2luf ber Cffice hnrb beutfd) gefbrodjen. 

2>afetbft ift ju tyaben : 

pie ^aUnt-§eft%t kx ^mini^Un #faaten, 

nebft ben Sftegeln unb ber ©efdjaftSotbnung ber patents 
£#ceunb Slnlextungen fiir GMnber, urn fidj ^atente $u 
fidjern, in ben SSer. ©t. fotool;! aU in (£uro^a, Werner &u«* 
jiige auS ben *BatenM$efe^en frember Sanber unb barauf 
besuglid;e 3latl;fd)lage; ebehfaflS nitettefce SBinte ftfrerftn* 
bet unb foldje, voetdje £atentiven ftjctlen, 

*Pret3 20 <5t8., per tyofi 25 ©tfl. 
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WHIPPLE'S IMPROVED AIR ENGINE. 



Our prophecy that this decade was to be marked by 
a large number of patents taken out for improvements 
in the air engine seems to be in a fair way of being ful- 
filled. The engine of Mr. Whipple, of Boston, Mass., 
having attracted considerable interest, we here present 
an illustration and description of it : — 

In this invention the main cylinder is composed of 
cast iron, and has an intermediate portion of its 
length made of thinner metal than the rest, by which 
the heat in the upper part of the cylinder is consider, 
ably reduced. The piston consists of a hollow cylinder 
of copper packed at its upper end, and connected by its 
rod to a crosshead, working in slotted guides bolted to 
the upper end of the cylinder. A pair of brackets, 
also fitted on to the top of the cylinder, serve to carry 
a rocking shaft, which is provided with a lever arm, 
such lever being cemented by a short link to the cross- 
head, so that the vertical or up-and-down motion of 
the cross head will communicate a rocking motion to 
the shaft. This shaft carries a second lever arm, which 
is connected by a rod to a crank on the main shaft, 
carried in brackets bolted to the side of the cylinder, 
and provided with a fly-wheel. This shaft is pro- 
vided with suitable appliances for working the piston 
of an air-pump through the agency of lever arms and 
a rocking shaft, and also for working the escape or 
exhaust air valve, through the intervention of a cam 
and vibrating lever. The pump forces the air under 
the grate, and through the Are, which is carried on 
suitable bars at the bottom end of the cylinder. A 
self-acting fuel feeder is provided, worked from one of 
the lever arms on the first mentioned rocking shaft, 
and so arranged as to supply only a small amount ' of 
fuel at a time. A convenient safety valve is applied 
to the cylinder,, acted upon by a spring or weight, 
and a spyhole covered with glass is also provided for 
the purpose of inspecting the state of the fire. 

A represents the main working cylinder, com- 
posed of cast iron, but having an intermediate part, 
B, of much thinner material inserted about its middle, 
and secured to the upper and lower portions of the cyl 
inder by bolts, a, passed through the flanges, b b, 
formed on the intermediate part, B, and upon the 
junction edges of the upper and lower portions of the 
cylinder. In the interior of this cylinder, which is 
parallel throughout, works freely a piston, E, which 
is packed at its upper end only, that being the cool- 
est portion. This piston is made of copper, and is 
hollow, beinginclosed or covered in at the top and bot- 
tom, and is capable of descending to within,. say 6 
inches of the fuel in the grate. This piston works 
freely, secured to a piston rod, D, on the upper 
end of which is secured the crosshead, E, work- 
ing vertically in the upright guides, F. Bolted to 
the top of the main cylinder, A, is a rocker 
shaft working in bearings in the brackets, H, also 
bolted to the top of the cylinder. This shaft carries a 
lever arm, I, connected at its free end by a short link, 
K, to the crosshead, E. A second lever arm or rock- 
er bar, L, is connected to the crank, M, on the main 
working shaft, N, by the connecting rod, 0. One 
crank only is shown in the engraving ; if preferred, 
two such cranks, with their connections, may be em- 
ployed, placed one on each side of the engine. The 
main shaft, N, works in bearings, carried by a pair of 
brackets, P, bolted to the side of the lower portion of 
the working cylinder, and is provided with a flywheel, 
Q. E is a cam (shown in dotted lines), also fitted on 
to the shaft, N ; this cam actuates the bent lever, S, 
working on a fixed center, at T. To the free end of the 
lever is connected the spindle, U, which is attached to 
a blow-off or escape valve contained within the box or 
chamber, V. A spring, W, and regulating screw and 
hand wheel,. Y, serve to adjust the position of the 
blow-off or escape valve. Z is a pulley, also carried by 
the 'main shaft, and serving to actuate the piston, c, 
of the air pump, d, through the link, e, and lever arm, 
f, a number of holes being made in the lever, /, so 
that, by connecting the upper end of the link, e, to 
one-or other of these holes the stroke of the air pump 
piston may be varied at pleasure. The lower end of 
the link, e, is connected by a pin joint to the face or 
side of the pulley, Z, so that, as the pulley rotates, a 
vertical movement will be imparted to the lever,/, 
which transmits its motion to the piston, c, of the air 
pump through the rocker shaft, g, carried in the 
braekets, A, on the top of the air pump and lever arm, 



i, connected to the rod, k, of the piston ; I is a cold 
air valve (shown in dotted lines), and m is a valve box 
and passage which conducts the cold air forced out- 
ward by the descent of the piston, c, into the ashpit ; 
n and o represent respectively the ashpit and fire 
doors, which are kept tightly closed by the crossbars 
p and q ; r is a catch for holding the end of the cross- 
bar of the fire door in its place, the opposite end of 
such bar being hinged at S, and turned back when the 
door is to be opened ; I is a spyhole, to facilitate the 
inspection of the fire, without the necessity for open- 
ing the fire door ; u are the grate bars, and v is the 
feeding tube through which the fuel is supplied to the 
fire. At the top of this tube is fitted a hopper, w, and 
below this hopper is a feeding cup, x, carried by the 
transverse spindle, y. This spindle is provided with a 
ratchet wheel, 2, which is actuated by a pawl, 1, on the 




feeding lever, 2 ; the free end of this lever is worked 
by the link, 3, which is connected to the lever arm, L, 
hereinbefore referred to. By this arrangement, at 
each stroke of the levers L and 2 the cup x will be 
gradually turned, and eventually inverted, thereby 
discharging its contents down the feeding tube, v, into 
the fire. 4 is the escape or exhaust pipe, and 5 is a 
safety valve or pressure regulator, kept closed by the 
blade spring 6. 



The Rolling Mills of Pittsburgh, Pa.— The Pitts- 
burgh (Pa.) Evening Chronicle announces the gratifying 
intelligence that all the principal rolling mills of that 
vicinity are in operation, and doing a large business. 
The Chronicle enumerates the following establishments, 
and the number of hands employed : The Sligo 
Mill, Lyon, Shorb & Co., 150 men ; Pittsburgh 
Iron Works, Zug & Painter, 175 ; The Clinton Mill, 
Graff, Bennett & Co., 300 ; Jones and Lauth's Mill, 350; 
the Sheffield Steel Works, Singer, Ninnick & Co. , 250 ; 
Eagle Mill, James Wood & Co., 250'; Hussey, Wells & 
Co.'s Steel Works, 60; the Duquesne Iron Works, 
Hailman, Eahm. & Co., have resumed with 150 hands ; 
Juniata Iron Works, G. and J. H. Shoenberger, 400 ; 
Birmingham Iron Works, McKnight & Bro., 110; 
Chess, Smith & Co.'s Tack and Nail Factory, 120; 
Hiawatha Nut Works, Knapp, Wood & Co. , 75 ; the 
Glender Mill Spike Works, Dilworth, Bidwell & Co., 
60 ; Wayne Iron and Steel Works, Bailey & Brown, 
160 ; Kensington Iron Works, Lloyd, Black & Co. , 170 ; 
Pennsylvania Iron Works, Everson, Preston & Co., 
130 ; Pittsburgh Steel Works, Jones, Boyd & Co., 80. 
In the 17 establishments above named, there are alto- 
gether 2,995 hands employed, whose aggregate month- 
ly wages must fall but little short of $120,000. 



A Milky Sea. 

The French Minister of Marine has sent to the 
Academy of Sciences, in Paris, a report of Captain 
Trebuchet of the corvette Capricieuse, in which it is 
stated that, on the night of the 20th of August, 1860, 
when about twenty miles from Amboyna, he and his 
crew beheld the curious spectacle of the milky sea, 
and what the Dutch call the winter sea, because the 
sky and waters present the appearance of fields cover- 
ed with snow. The phenomenon lasted from 7 p. m. 
till daylight. It was at first attributed to the reflec- 
tion of the moon, which was then about three days 
old ; but as the appearance continued after the moon 
had set, this explanation was discarded. A bucketful 
of sea water having been drawn up and examined, it 
was found to contain about 200 groups of animalcule, 
of about the thickness of a hair each, but of varying 
length. They adhered to one another like strings of 
beads, and emitted a light similar to that of the glow- 
worm and firefly. It was admitted that the white ap- 
pearance of the sea was caused by these minute crea- 
tures, the number of which must have exceeded all 
human calculation. 



The specie in the New York city banks, at present, 
amounts to the great sum of $36,000,000. 




SCIENTIFIC AMERICAN. 



THE BEST MECHANICAL PAPER IN THE WORLD. 



SEVENTEENTH YEAR! 



VOLUME IV.— NEW SERIES. 



A new volume of this widely circulated paper commences about the 
1st of January and 1st of July each year. Every number contains six- 
teen pages of useful information, and from five to ten original engrav- 
ings of new inventions and discoveries, all of which are prepared ex- 
pressly for its columns. 

The SCIENTIFIC AMERICAN is devoted to the interests of Popular 
Science, the Mechanic Arts, Manufactures, Inventions, Agriculture, 
Commerce and the Industrial Pursuits generally, and is valuable and 
instructive not only in the Workshop and Manufactory, but also in the 
Household, the Library and the Reading Room. 

The SCIENTIFIC AMERICAN has the reputation, at home and 
abroad, of being the best weekly publicaiion devoted to mechanical and 
industrial pursuits now published, and the publishers are determined 
to keep up the reputation they have earned during the SIXTEEN years 
they have been connected with its publication. 

To the Inventor ! 

The SCIENTIFIC AMERICAN is indispensable to every inventor, as 

it not only contains illustrated descriptions of nearly all the best inven- 
tions as they come out, but each number contains an Official List of the 
Claims of ail the Patentsissued from the United States Patent Ofiice 
during the week previous ; thus giving a correct history of the progress 
of inventions in this country. We are also receiving, every week, 
the best scientific. journals of Great Britain, France, and Germany ; thus 
placing in our possession all that is transpiring in mechanical science 
and art in these old countries. We shall continue to transfer to our 
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